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ABSTRACT OF THE DISCLOSURE 
The invention relates to N-sulfonyl-2-oxoindole derivatives of formula 




(I) 



and their possible salts as well as their preparation and the pharmaceutical 
compositions in which they are pnesent. 

These compounds have an affinity for vasopressin and/or ocytocin 
receptors. 
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N-9Mlfonvt-2-oxoin(lolc derivatives, their prep^>y ation and the p harmaceutical 
compositions in which thcv are presegf , 

The present invention relates to N-sulfonyl-2-oxoindole derivatives, their 
5 preparation and the pharmaceutical compositions in which they are present. 

International patent application WO 91A)1 306 describes 2-oxoindole 
derivatives which are useful for the treatment of senile dementia. These 
compounds have the formula 



in which 

- R"i is hydrogen, a halogen, an alkyl or an alkoxy; 

- R"2 is hydrogen or a lower alkyl; 

15 - R"3 is an alkyl, a cycloalkylmethyl, a benzodioxanylmethyl, or an optionally 
substituted benzyl; and 

- R"4 is a 1-propylbutyl, a pyridyl or an optionally substituted phenyl. 

Several patent applications have recently described families of compounds 
with a non-peptide stiucture which are active on the vasopressin and/or ocytocin 
20 receptors. European applications EP 382 185 and EP 444 945, international 
application WO 91/05 549 and, more particularly, Japanese patent application JP 
03/127732 can be cited in this respect. The latter describes indole-^B-propionic 
add derivatives of the formula: 




R". 



1 



10 



COR-4 



25 
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in which 

- R"'i is hydrogen, an alkyl, an alkcnyl, a phcnylalkyl, a tetrahydrofuryi, an 
alkoxycarbonyl, an alkoxycarbonyialkyl, a carboxyalkyl or an alkanoyl; 

~ R"'2 is hydrogen, a hydroxyl, an alkoxy, an alkyl, a phenylalkyl, a 
5 phenylalkoxy or a halogen; 

- R"'3 is a hydrogen, an alkoxy, a free or substituted amino group or an amino 
acid residue; 

- R"'4 is hydrogen, an alkyl or a phenylalkyl; and 

- R"'5 is a benzoyl, a phenyl, an alkyl, a phenylalkenylcarbonyl, a 
10 thienylcarbonyl, a phcnylsulfonyl, a pyridylcarbonyl or an imidazolylcarbonyl, 

it being possible for the phenyl and alkyl groups of the substituent R"'5 to be 
substituted. 

These compounds are vasopressin antagonists. 

Patent US 4,803,217 claims hapaltndolinones obtained by fermentation, 
15 which are vasopressin antagonists. These compounds have the following formula: 




H 



in which R is H or Q. 

20 The N~sulfonyl-2-oxoindole derivatives according to the present invention 

have an affinity for the vasopressin and ocytocin receptors. 

Vasopressin is a hormone known for its antidiuretic effect and its effect in 
regulating the arterial pressure. It stimulates several types of receptors, namely 
^iC^la'^lb) and thus exerts cardiovascular, hepatic, antidiuretic and 

25 platelet-aggregating effects and effects on the central and peripheral nervous 
systems. Vasopressin receptor antagonists can affect the regulation of the central 
and peripheral circulations, especially the coronary, renal and gastric circulations, 
as well as the regulation of hydration and the release of adrenocorticotrophic 
hormone (ACTH). Non-peptide agonists of vasopressin can advantageously 
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replace vasopressin or its analogs in the treatment of diabetes insipidus; they can 
also be used in the treatment of cnurcsia and in the regulation of hemostasis; 
treatment of hemophilia and of Von Willcbrand's syndrom, antidote to platelet- 
aggregating agents; Drug Investigation, 1990, 3 (Suppl. 5), 1-47. The vasopressin 
receptors, like the ocytocin receptors, arc aiso found on the smooth muscle of the 
uterus. Ocytocin has a peptide structure similar to that of vasopressin. Its receptors 
are also found on myoepithelial cells of the mammary gland and in the central 
nervous system (Prcsse medicale, 1987, 16 (10), 481-485, J. Lab. Clin. Med., 
1989, 114 (6), 617-632, and Pharmacol. Rev., 1991, 43(1), 73-108). This 
honnone is involved in parturition, lactation and sexual behaviour. 

Thus the compounds according to the invention are useful especially in the 
treatment of complaints of the central and peripheral nervous systems, the 
cardiovascular system, the renal sphere and the gastric sphere and in disorders of 
sexual behavior^ in humans and animals. 

The present invention relates to compounds of the formula 




(I) 



in which 

- Ri and R2 are each independently a hydrogen, a hydroxy, a Ci-C4-oj- 
halogenoalkoxy, a halogen, a Ci-C4-alkyl, a trifluoromethyl, a Ci-Cy- 
alkoxy, a Ci-C4-polyhalogenoalkoxy, a C2-C4-co-hydroxyalkoxy, an (o- 
methoxyalkoxy in which the alkyl is C2-C4, a C2-C4-(o-aminoalkoxy which 

is free or substituted by one or two C|-C4~alkyls ; a C3-C7-cycloalkyloxy ; a 
cycloalkylmethoxy in which the cycloalkyl is C3-C7 ; a phenoxy; a benzyloxy; 
a Ci-C4-alkylthio; a phenylthio; a nitro; an amino which is free or substituted 
by one or two Ci-C4-alkyls; a cyano; a Ci-C4-acyl; a Ci-C4-acyloxy; a 
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Ci~C4_alkylsulfonamido; a phcnylsulfonamido; a Ci-C4-alkylamiclo; a C^- 
C4-"alk()xycarbonylaniino; a ureido which is unsubstitutcd or substituted by a 

phenyl or by one or two C1-C4 alkyls; 

- R3 and R4 are each independently a Ci-Cc-alkyl, a C3-C7-cycloaikyl, a 
5 phenyl, a benzyl, a cycloalkylmethyl in which the cycloalkyl is C3-C7; 

or 

- R3 and R4 together form a group -(CH2)pX(CH2)q~; 
or 

- R3 and together with the carbon atom to which they are bonded, fonn an 
10 optionally fused, saturated or unsaturated C3-C10 hydrocarbon ring which is 

unsubstitutcd or substituted by one or more Ci-C7-alkyi groups or by a C3- 

C5-spirocycloalky 1 ; 
or else 

- Ri and R4 each have one of the above meanings and R2 is located in the 4- 
15 position of the indole and forms a group (CH2)3 with R3; 

- R5 and Rg are each independently a hydrogen, a halogen, a Ci-C7-aIkyl, a 
trifluoromethyl, a cyano, a nitro, an amino which is free or substituted by one or 
two Ci-C7-alkyls; a hydroxyamino; a hydroxy; a carboxy; a group OR7; a 
group SR7; a C|-C7-acyl; a Ci-C7-alkoxycarbonyl; a phenoxycarbonyl; a 

20 benzyloxycarbonyl; a carbamoyl substituted by groups R'g and R"6; a 
thiocarbamoyl which is free or substituted by one or two Ci-C7-alkyls; a 
sulfamoyl; an alkylsulfamoy! or a dialkylsulfamoyl in which the alkyl is Ci- 
C7;-a group S02R'7; an alkylsulfonamido in which the alkyl is C1-C7; a 
group COR'7; a group NRgRg; a group CO-NH-CH(Rio)-CORi2; if 

25 appropriate, the phenyl group forming part of the substitutent R5 and/or R5 can 
be unsubstitutcd or monosubstituted or polysubstituted by a Ci-C7-alkyl, a 
trifluoromethyl, a methoxy, a halogen, a sulfamoyl, an alkylsulfamoy] in which 
the alkyl is C1-C4, a carboxy, an alkoxycarbonyl in which the alkyl is C1-C7, 
a Cx-C7-acyloxy or an imidazolyl; 

30 - R'g and R"6 are each independently hydrogen, a C1-C7 alkyl which is 
unsubstitutcd or substituted by R"'6, a phenyl, a pyridyl, a methylpyridyl, a 
piperidin-4-yl, a methylpiperidin-4-yl; or R'g and R"5 form, with the nitrogen 
atom to which they are bonded, a heterocycle selected from piperazine and 
piperidine; 
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R"'5 is a hydroxy, a cyano, a carboxy which is free or cstcrified by a Cj-Cy- 
alkyl or by a benzyl; a phenyl; a pyridyi; a mcthylpyridyl; an amino which is 
free or substituted by one or two Cj-Cy-alkyls; 

R7 is a Ci-Cy-alkyl, a phenyl, a benzyl, a Cs-Cy-cycloalkyI, a C2-C4- 
alkenyl, a Ci-Cy-to-halogcnoalkyl, a Ci-Cy-poiyhalogcnoalkyl, a Ci-Cj- 
acyl, a Ci-Cy-oi-carboxyalkyl which is free or cstcrified by a Ci-C4-alkyl or 
by a benzyl, a C2-C7 co-aminoalky! in which the amino group is free, 
substituted by one or two Ci-C4-alkyls or in the form of an ammonium ion; 
R'7 is a piperazin-l-yl group which is unsubstituted or substituted in the 4- 
position by a group R"7, a piperidino group which is unsubstituted or 
substituted in the 4-position by a group R"'7, an azetidin-l-yl group which is 
unsubstituted or substituted in the 3-position by a group R"'7, a pyridyi group 
which is unsubstituted or substituted by a methyl; 
R"7 is a Ci-C4-aikyl, a phenyl, a benzyl, a Ci-C4-acyi; 
R"'7 is R"7 or an amino which is free or carries a protecting group; 
Rg and R9 are each independently a hydrogen, a Ci-C7-alkyl, a phenyl or a 
benzyl; R9 can also be a Ci-C7-acyl, a Ci-C7-thioalkyl, a 
cycloalkylcarbonyl in which the cycloalkyl is C3-C7, a cycloalkylthiocarbonyl 
in which the cycloalkyl is C3-C7, a Ci-C4-ti)-aminoacyl, a Ci-C^-m- 
hydroxyacyl, a Ci-C4-a)-benzyloxyacyl, a phenoxycarbonyl, a 
thienocarbonyl, a pyridylcarbonyl, a methylpyridylcarbonyl, a C1-C4- 
alkoxycarbonyi, a benzoyl, a group CO-CH(Rio)-NRiiR'ii, a group 
CH(Rio)C02Rii, a group (CH2)tCORi2, a group CO(CH2)tCORi2, a 
carbamoyl which is unsubstituted or substituted by a phenyl or one or two C^- 
C4-alkyls; 

m is 1 or, when Rs is a halogen, a Ci-C7-aIkyi or a Ci-C7-alkoxy, m can 
also be 2, 3 or 4 or else (R6)ni can be m substituents having different meanings 
selected from halogen, Ci-C7-alkyl or Ci-C7-alkoxy; 
p and q are each integers, it being possible for their sum to vary from 3 to 6; 

t is an integer which can vary from 1 to 5; 

X is oxygen, sulfur or a group NRx3; 

RlO is hydrogen, a Ci-C4-alkyl or a benzyl; 

Rll and R'li are each independendy hydrogen or a Ci-C4-alkyl; 
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- Ri2 is a hydroxy, a Cj-Q^-alkoxy or an amino which is unsiibstituted or 
substituted by one or two €^^-€4 alkyls; 

- Ri3 is hydrogen, a Ci-C4-a!kyl, a phenyl, a benzyl, a Cx-C4-acyl, a C1-C4- 
alkoxycaibonyl or a carbamoyl which is unsubstituted or substituted by one or 

5 two CJ-C4 alkyls; 

as well as their possible salts. 

If a compound according to the invention has one or more asymmetric 
carbons, the invention includes all the optical isomers of this compound. 

The salts of the compounds of formula (I) according to the present invention 
10 include those with mineral or organic acids which permit a suitable separation or 
crystallization of the compounds of formula (I), such as picric acid, oxalic acid or 
an optically active acid, for example a mandelic acid or a campliosulfonic acid, and 
mineral or organic acids which form physiologically acceptable salts such as the 
hydrochloride, hydrobromide, sulfate, hydrogensulfate, di-hydrogenphosphate, 
15 maleate, fumarate or naphthalene-2-sulfonate. 

The salts of the compounds of formula (I) also include the salts with organic 
or mineral bases, for example the salts of alkali metal or -alkaline earth metals, 
such as the sodium, potassium and calcium salts, sodium and potassium salts being 
preferred, or with an amine such as trometamol, or else the salts of arginine, lysine, 
20 or any physiologically acceptable amine. 

According to the present invention, halogen is understood as meaning an 
atom selected from fluorine, chlorine, bromine and iodine, preferably fluorine or 
chlorine. Amino-protecting group is understood as meaning a group such as, for 
example, ter/-butoxycarbonyl, benzyloxycarbonyl or benzyl. 
25 According to the present invention, optionally fused condensed, saturated or 

unsaturated C^-Ciq hydrocarbon ring is understood as meaning various 
hydrocarbon rin|^ with a monocyclic, dicyclic or tricyclic structure, for example a 
cyclobutane, a cyclopentane, a cyclohexane, a cycloheptane, a cyciooctane, an 
indane, a hexahydroindane, an adamantane, a norbomane, a norbomene, a 
30 dihydrophenalene, a tricyclo(5.2.1.02.6]decane or a tricyclo[5.2.1.02,6]dec-8-ene. 

The compounds of formula (I) in which Ri is in the 5 -position of the indole 
and R2 is hydrogen are preferred compounds. 

The compounds of formula (I) in which is a chlorine atom or an ethoxy 
group in the S-position of the indole and R2 is hydrogen are prefened compounds. 
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The compounds of formula (I) in winch R3 and R4, together with the caibon 
to which they arc bonded, form a C3-C10 hydrocarbon ring are preferred 
compounds; particularly preferred compounds are those in which R3 and 
together with the carbon to which they are bonded, form a cycloheptanc, an 
adamantane, a tricyclo[5.2.1.o2>6jdcc-8~cnc or a cyclohcxane which is 
unsubstituted or substituted by a C3-C5-spirocycloalkyl or by one or two C^- 
Cy-alkyl groups. 

The compounds of formula (I) in which R3 and R4, together with the carbon 
to which they are bonded, form a piperidine-4 or N-methylpiperidine-4 ring are 
also preferred. 

The compounds of formula (I) in which R5 and R5 are each a methoxy are 
preferred compounds. Likewise, the compounds in which R5 in the 2-position is a 
methoxy and Rg in the 4-position is a Ci-Cy-acylamino, a Ci-C4-dialkylureido 
or an alkoxycarbonylalkylcarbamoyl in which the alkyl groups are C1-C7 are 
preferred compounds. 

The following abbreviations are used in the description and in the examples. 

DCM : dichloromethane 

Ether : ethyl ether 

Iso ether : isopropyl ether 

Boo : rert-butoxycarbonyl 

Me, MeO : methyl, methoxy 

Et : ethyl 

Pr, iPr, nPr : propyl, isopropyl, n-propyl 

Bu, iBu, tBu : butyl, isobutyl, ferr-butyl 

Ph : phenyl 

Bz : benzyl 

Ac : acetyl 

AcOEt : ethyl acetate 

AcOH : acetic acid 

MeOH ; methanol 

EtOHrethanol 

DMF : dimethylformamidc 

THF : tetrahydrofuran 

DMSO : dimethyl sulfoxide 
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DIPEA : diisopropylcthylamine 
TEA : tricthylaminc 
TFA : trifluoroacetic acid 
TMEDA : tetramethylcthylcncdiamine 
M.p. : melting point 

Saline solution : saturated aqueous sodium chloride solution 

TLC : thin layer chromatography 

HPLC : high pressure liquid chromatography 

Aqueous hydrochloric acid: dilute hydrochloric acid, about 1 N 

RT : room temperature 

The present invention further relates to the method of preparing the 
compounds according to the invention, characterized in that : 
a benzenesulfonyl halide of the formula : 



in which R'5 and Ryi are respectively cither R5 and Rg as defined above for (I), or 
precursor groups of R5 and is reacted with a 2-oxoindole disubstituted in the 
3~position, of the formula : 



in which R'l and R'2 are respectively either Ri and R2 as defined above for (I), or 
precursor groups of Ri and R2, and R3 and R4 are as defined above for (I), 

- either, if R'i=Ri, R'2=R2. R'5=R5 and Rvi=R6> the resulting compound of 
formula (I) is isolated; 

- or, if any one of the groups R'j, R'2, R'5 and Ryi is respectively a precursor 
group of Ri, R2, R5 and/or Rs, the compound obtained is subjected to a 
subsequent treatment in order to prepare the compound of formula (I) by 





H 
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conversion of any one of the groups R'j, R'2, R'5 and Ryi to Rj, R2, R5 and 
R5, respectively. 

The reaction is carried out in an anhydrous solvent such as DMF or THF, in 
the presence of a metal hydride such as, for example, sodium hydride, or in the 
5 presence of an alcoholate such as potassium tert-butylate. 

The 2-oxoindoies (II) can be prepared using different procedures. Some of 
these compounds are novel and form part of the invention. 

Compounds (II) in which R'l and/or R'2 are a halogen and R3 and R4, 
together with the carbon to which they are bonded, form a spirocyclobutane, a 
10 spirocyclohexane or a spirocycloheptane are known, for example in D. W. 
Robertson et al. J. Med. Chem., 1987, 30 (5), 824-829. Also, 5-chloro-3- 
spirocyclopentaneindol-2-one is described in US Patent 3,947,451. 

To prepare the compounds (II) in the case where R3 and R4 are together or 
separately a hydrocarbon group, it is possible to use the Brunner reaction described 
15 by R.F. Moore and S.G.P. Plant in J. Chem. Soc., 1951, 3475-3478, which leads to 
the preparation of compounds (II) in which CR3R4 is a cyclopentane or a 
cyclohexane. 

This reaction is carried out by cyclizing a phenylhydrazide derivative of the 
formula : 

20 




in which R'l and R'2 are as defined above for (II), and R3 and R4 have the 
meanings indicated above for (I), for example by heating in the presence of 

25 calcium oxide and quinollne. 

According to the same authors, the phenylhydrazide derivative (TV) is 
obtained by reacting a hydrazine derivative of the formula : 




30 
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in which R'j and R'2 have the meanings indicated above for (II), with an acid 
halide of the formula: 

II ^ ^ (VI) 

o 



5 in which R3 and R4 have the meanings indicated above for (I). 

According to a particular embodiment, if R3 and R4^ together with the 
carbon to which they are bonded, form a fused polycyclic hydrocarbon, for 
example noibomane or norbomene, the reaction is carried out by the method 
described by J. Wolff et al., Tetrahedron, 1986, 42 (15), 4267-4272: ast of all, a 
10 lithium salt of the compotmd (IV) is prepared by reaction with a lithium reagent 
such as n-butyllithium, in an inert solvent such as THF, at low temperature, and 
then the cyclization is effected by heating in a solvent such as naphthalene or 
prehnitcne(l,2,3,4-tetramethylbeiizcne). 

The compounds (II) in which Ri= R2= H and CR3R4 is adamantane aic 
IS described in I. Fleming et al., J. Chem. Soc, Perkin TVans I, 1991, 2, 617-626. 
Thus, the compounds (H) in which R3 and R4, together with the carbon atom to 
which they are bonded, form an adamantane and Ri and R2 are other than 
hydrogen, are novel and form part of the invention. They can be prepared by the 
method described above. 
20 The hydrazine derivatives (V) are known or are prepared by known methods. 

The same applies to the acid halides (VI). 

A 2-ox6indole disubstituted in the 3-position (II) can also be prepared £com 
a 2-oxoindole of the formula : 




(vn) 



in which R'l and R'2 are as defined above for (11), by using various methods. 

For example, the method described by A.S. Kende and J.C. Hodges in Synth. 
Commun., 1982, 12 (1), 1-10, involves the addition of an alkylating agent in an 
30 appropriate solvent. Thus, to prepare a compound (II) in which R3 = R4, the 
reaction iis carried out in THF at -75* C, in the presence of TMEDA, by addition of 
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an alkyllithium such as butyllithium, followed by reaction with a halicle of the 
fonnula RsHal; if R3 and R4 arc different, the alkylating reaction can be 
performed in two steps with 2 different alkyl halides of the formulae RsHal and 
R4Hal. To prepare a compound (11) in which R3 and R4 together form a group of 
5 the formula -(CH2)n-, in which n varies from 2 to 7, the reactant used is a 
compound of formula Z(CH'2}i^Z, in which Z is an electron-accepting group such 
as a halogen, preferably bromine or iodine, a tosyloxy group or a mesyloxy group. 

The compounds of formula (II) in which R3 and R4 are each independently 
an alkyl or a phenyl are known. For example, patent DE 3 300 522 describes 5- 

10 alkoxy-3,3,-dimethylindol-2-ones. 

The compounds of formula (II) in which R3 and R4^ together with the carbon 
to which they are bonded, form a C4-C8 hydrocarbon ring substituted by one or 
more Ci-C7-alkyl groups or by a Cs-Cs-spirocycloalkyl are prepared in the 
same manner. These compounds are novel and form part of the invention. 

15 If R3 and R4 together form a -(CH2)pX(CH2)q- group, in which p, q and X 

are as defined above for (Q, a 2-oxoindole disubstituted in the 3-position, of 
formula (II), can be prepared from a 2-oxoindole unsubstituted in the 3-position 
(Vn) by reaction with a compound of the formula : 

Z^CH2)p-XKCH3),^ (vm) 

in which Z is as defined above and X, p and q arc as defined above for (I). The 
reaction is carried out in the presence of an alcoholate, for example potassium tert- 
butylate, in an anhydrous solvent such as, for example, THF. 

25 If X is a nitrogen atom substituted by a Ci-C4-acyl, a C1-C4- 

alkoxycarbonyl or a Ci-C4-alkylcarbamoyl, the substitution on X can be effected 
either on the 2-Oxpindole derivative (II) or on the final compound 0) starting from 
a compound in which the nitrogen atom (X = NH) is not substituted. 

The compounds (T) in which X = NH are preferred compounds according to 

30 the invention. 

Thus, if X is a nitrogen atom substituted by a Ci-C4-alkoxycarbonyl, the 
first step is to prepare a compound (II) or (I) in which X is NH, which is then 
reacted with the appropriate chloroformate to give the desired compound (II) or (I). 
In the same way, a Ci-C4-alkyl isocyanate is reacted with a compound QS) or (I) 
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in which X = NH to give a 2-oxoindolc derivative (II) or a compound 0) in which 
X is a nitrogen atom substituted by an alkyicarbamoyl. An acid chloride or an 
anhydride is reacted with a compound (10 or (0 in which X = NH in order to 
prepare a compound of formula (I) in which X is a nitrogen atom substituted by an 
5 acyl. 

The compounds (II) in which R3 and R4 together with the carbon to which 
they are bonded, form a pyrrolidine, N-alkylpyrroHdine, piperidine or N- 
alkylpipcridine ring are descriljed by M, J. Komet in J. Med. Oieni., 1976, 12> (7), 
892-899. 

10 In particular, the horsfiline of the formula : 



^Me 




H 



is an alkaloid described in A. Jossang et al., J. Org. Chem., 1991, 5fi (23), 6527- 
15 6530. 

The compounds (11) in which R3 and R4, together with the carbon to which 
they arc bonded, form a group -(CH2)pX(CH2)q- in which p and q are integers 
whose sum can vary from 3 to 6 and X is oxygen, sulfur or a group NR13, R13 
being a Ci-C4-acyl, a benzyl, a Ci-C4-alkoxycarbonyI or a carbamoyl which is 
20 unsubstituted or substituted by one or two C1-C4 alkyls, are novel and form part 
of the invention. 

To prepare a compound of formula (II) in which R3 and R4, together with 
the carbon to which they are bonded, form a tricycIo[5.2.1.o2>6]decane or a 
tricyclo[5.2.1.o2.6]ciec-8-ene, a compound of formula (VII') or a compound 
25 (Vn)" respectively, of the formulae 



(VII)' (VII)" 
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in which Z is as defined above, is reacted with a compound of fonnula (VII). 
Compounds (VII)' and (VII)" substituted by one or more Ci-C4-alkyl groups are 
used to prepare compounds (II) in which said carbocycles are substituted. 

To prepare a compound (II) in which R3 and R4, together with the carbon to 
which they are bonded, form an indane or a hexahydroindane, a compound (VIII)' 
or a compound (VIII)" respectively, of the formulae 



(vno* (viii)" 



in which Z is defined as indicated above for (VIII), is reacted with a compound 
(VD). Compounds (VIII)' and (VIII)" substituted by one or more Ci-C4-atkyl 
groups are used to prepare compounds (II) in which the indane or the 
hexahydroindane are substituted. 

The compounds (II) in which R3 and R4 together with the carbon to which 
they are bonded; form a tricyclo[5.2.1.02>6]decane, a tricyclo[5.2.1.02.6]dec-8- 
ene, an indane or a hexahydroindane which are unsubstituted or substituted by one 
or more Ci-C4-alkyIs, are novel and form part of the invention. 

If R3 and R4 each arc a phenyl, the method described in Helv. Chim. Acta, 
1946, 22, 415-432, can be used to prepare a compound (II). 

The 2-oxoindole derivatives (VII) are known or are prepared by known 
methods. An example which may be cited is J. V. RajanBabu in J. Org. Chem., 
1986,5L 1704-1712. 

The compounds of fonnula (II) which carry certain substituents R'l and R'2 
on their benzene; moiety are used as precuisors for the preparation of compounds of 
fonnula (II) which carry other substituents R'j and R'2. For example, the 
compounds (II) in which R'j and/or R'2 = H can be nitrated with the conventional 
reagents; they can also be acylated by reaction with an acid chloride of formula 
RCOCi, in which R is a Ci-C4-alkyl, in the presence of a Lewis acid such as 
aluminium chloride, in order to prepare a compound (II) in which R'^ and/or R'2 = 
COR. A compound (II) in which R'l is an amino group is prepared by catalytic 
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hydrogcnation of a compound (II) in which R'l is a nitro group and R'2 is 
hydrogen. 

The compounds of the formula 




in which 

- Ri and R2 are each independently a hydrogen, a hydroxy, a Ci-C4~to- 
halogenoalkoxy, a halogen, a Ci-C4-alkyl, a trifluoromethyl, a Ci-Cy- 
alkoxy, a Ci-C4-poIyhalogenoalkoxy, a C2-C4-(o-hydroxyalkoxy, an to- 
methoxyalkoxy in which the alkyl is C2-C4, a C2-C4-a)-aminoalkoxy which 
is free or substituted by one or two Ci-C4-alkyls, a C3-C7-cycloalkoxy, a 
cycloaikylmethoxy in which the cycloalkyi is C3-C7, a phenoxy, a bcnzyloxy, 
a Ci-C4-alkylthio, a phenylthio, a nitro, an amino which is free or substituted 
by one or two Ci~C4-alkyls, a cyano, a Ci-C4-acyl, a C]^~C4-acyloxy, a 
Ci-C4-alkylsulfonamido, a phenylsulfonamido, a Ci-C4-alkylamido, a C^- 
C4-alkoxycarbonylainino or a ureido which is unsubstituted or substituted by a 
phenyl or by one or two Cj -C4-alkyIs; and 

- R3 and R4, together with the carbon to which they are bonded, form 
. an adamantane, 

.an indane or a hexahydroindane which are unsubstituted or substituted by 

one or more C^-Cy-alkyl groups, 
. a tricyclo[5.2.1.02,6]decane or a tricyclo[5.2.1.02.6]dcc-8-ene which are 

unsubstituted or substituted by one or more Ci-C7-alkyI groups, or 
• a C4-Cg hydrocarbon ring substituted by one or more Cj-Cy-alkyl groups 

or by a G3-C5-spirocycloalkyl; or else 

- R3 and R4 together form a group -(CH2)p~X(CH2)q- in which p and q are 
integers whose sum can vary from 3 to 6 and X is oxygen, sulfur or a group 
NR13, Ri3 being a phenyl, a benzyl, a Ci-C4-acyl, a Cx-C4-alkoxycarbonyl 
or a carbamoyl which is unsubstituted or substituted by one or two C1-C4- 
alkyls, 

with the limitation that if CR3R4 is adamantane, Rj and R2 are other than 
hydrogen, 
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are novel and form part of the invention. 
The compounds of the formula 




5 

in which 

- Rj is a hydroxy, a Ci-C4-o>-halogenoalkoxy, a halogen, a Ci-C4-a!kyl, a 
trifluoromethyl, a Ci-C7-alkoxy, a Ci-C4-polyhalogenoalkoxy, a C2-C4-0) 
-hydroxyalkoxy, an co-methoxyalkoxy in which the alkyl is €2-04, a C2-C4- 

10 ca-aminoalkoxy which is free or substituted by one or two Ci-C4-alkyIs, a 
C3-C7-cycloalkoxy, a cycloalkylmethoxy in which the cycloalkyl is C3-C7, a 
phenoxy, a benzyloxy, a Ci-C4-alkylthio, a phenylthio, a nitio, an amino 
which is free or substituted by one or two Ci-C4-alkyls, a cyano, a C1-C4- 
acyl, a Ci-C4-acyloxy, a Ci-C4-alkylsulfonamido, a phenylsulfonamido, a 

15 Ci-C4-alkylamido, a Ci-C4-alkoxycarbonyIamino or a ureido which is 
unsubstituted or substituted by a phenyl or by one or two Ci-C4-alkyls; 

- R3 and R4 together form a group -(CH2)p X(CH2)q-; or 

- R3 and R4, together with the carbon to which they are bonded, form an 
optionally fused, saturated or unsaturated C3-C10 hydrocaii^on ring which is 

20 unsubstituted or substituted by one or more Ci-C4-alkyl groups or by a C3- 
C5-spirocycloalkyI; 

- p and q are each an integer, it being possible for their sum to vary from 3 to 6; 

- X is oxygen, sulfur or a group NRi3; and 

- Ri3 is hydrogen, a Ci-C4-alkyl, a phenyl, a benzyl, a Ci-C4-acyl, a C1-C4- 
25 alkoxycarbonyl or a carbamoyl which is unsubstituted or substituted by one or 2 

Ci-C4-alkyls, 

with the limitation that 

- if Rj is methoxy, CR3R4 is other than a pyrrolidine-3 which is unsubstituted or 
N~substituted by a Ci-C4-alkyl, and if Rj is a halogen, CR3R4 is other than a 

30 pentane, 

are novel and form part of the invention. 

2a,3,4,5-Tetrahydrobenz[c,d]indoI-2(lH)-one of the formula 
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H 



is commercially available; its derivatives are known or arc prepared by known 
methods. 

5 The benzenesulfonyl halides (III) are known and are prepared by known 

methods. ThuSj for example, 4-dimethyIaminobenzen6Sulfonyl chioride is 
prepared according to C.N. Sukenik ct al., J. Amer. Chem. Soc., 1977, 99, 851- 
858. More generally, the benzenesulfonyl halides (III) in which the substituent R5 
is a dimethylamino group are known or are prepared by known methods; p- 
10 bcnzyloxy benzenesulfonyl chloride is prepared according to European patent 
application EP 229 566. 

The alkoxybenzenesulfonyl chloride is prepared from the sodium 
alkoxybcnzenesulfonate, which is itself prepared by reacting an alkyl halide with 
sodium hydroxybenzenesulfonate. 
15 2,4-Dimethoxybenzenesulfonyi chloride is prepared according to J. Am. 

Ghem. Soc., 1952, 74, 2008. 

The halogenoalkoxybenzenesulfonyl chlorides can be prepared according to 
patent US 2 540 057. 

The benzenesulfonyl halides of the formula 

20 




in which 

- Aik is a Ci-C7-alkyl; 

- YisOorS;and 
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- Rv is a Ci-Cv-alkyl, a Cs-Cv-cycloalkyl, a C2-C4-alkcnyl, a Ci-C7-a)- 
halogcnoalkyl, a Ci-C7-poIyhalogcnoalkyl, a benzyl, a Ci-C7-acyl or a Cj- 
Cy-o-carboxyalkyl csterificd by a Ci-C4-alkyl or by a benzyl, 
are novel and form part of the invention. 
5 These compounds arc prepared according to D. Hofmann et al. in Licbigs 

Ann. Chem., 1982, 287-297. Benzene compounds carrying the substituents YRy 
and OAlk in the 1- and 3-positions arc reacted with trimethylsilyl chlorosuifonate 
in a solvent such as DCM, at RT. The method of R. Passerini et al. in Gazz. Chim. 
ItaL, 1960, 90, 1277-89, is then applied and this is followed by neutralization, for 
10 example with alkali metal carbonate, and then by reaction with a halide such as 
POCI3 to give the desired benzenesulfonyl halide. 

The benzenesulfonyl halides (III) in which the substituent R'5 is an 
alkoxycarbonyl, a phenoxycarbonyl, a benzyloxycarbonyl, an alkylthio, a 
phenylthio, a beiizylthio or a group SR7, R7 being as defined for (I), are prepared 
15 according to Col. Czechoslov. Chem. Commun., 1984, 49, 1184, from an aniline 
derivative substituted by the same grouping R'5, said aniline derivative itself being 
obtained from the corresponding nitrated derivative. 

The nitrobenzoic acid derivatives are known; the conesponding alkyl and 
phenyl esters are obtained by subjecting this acid to an appropriate esterification 
20 reaction. 

The benzenedisulfonyl dihalides (III, R'5 = S02Hal) are known or are 
prepared by known methods. For example, 2,4-dimethoxybenzene-l,5-disulfonyl 
dichloride is described in R.J.W. Cremlyn, J. Chem. Soc. C, 1969, 1344. 

The halogenoalkoxybenzenesulfonyl chlorides (III, R'5 = w- 
25 halogenoalkoxy) are used to prepare compounds according to the invention in 
which the substituent R5 is an o)-aminoalkoxy which is unsubstituted or 
substituted by one or two alkyls, according to the following equation: 

-O-Alk'-Hal + NHR8R9 — > -OAlk'-NRgRp 

30 

in which Alk' is a Ci-C4-alkyl. 

For certain meanings of the substituents Rj, R2, R5 and/or Rg, the 
compounds (1) according to the invention can be prepared from a precursor of 
formula (I)' substituted by a group R'j, R'2, R'5 and/or Ryi. called a precursor 
35 group of Ri, R2, R5 and/or Rg, 
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The description which follows describes the preparation of the compounds of 
formula (I) carrying substitucnts Rj and/or R5; the same methods apply to the 
preparation of the compounds in which the substitucnts R2 and/or are defined 
as indicated for Rj and R5. 
5 llie compounds (I) in which Rj and/or R5 arc a hydroxy can be obtained by 

the catalytic hydrogenation of a compound of formula (I)' in which R'x and/or R'5 
are a benzyloxy, for example in the presence of palladium-on-chaicoal. 

The compounds (0' in which R'l and/or R's are a hydroxy can be used to 
prepare compounds (I) in which Ri and/or R5 are an alkoxy by reaction with an 

10 alkyl halide in the presence of a base such as a metal hydride or an alkali metal or 
alkaline earth metal carbonate like K2CO3 or CS2CO2, in a solvent such as THF or 
DMF. Likewise, the compounds of formula (I) in which Rj and/or R5 are an co- 
aminoalkyloxy arc prepared by reacting an (o-chloroalkylainine with the 
compounds in which R'x and/or R'5 = OH; similarly, the compounds in which Ri 

15 and/or R5 are an co-hydroxyalkoxy are prepared by reaction with a chloroalkyl 
alcohol; in the particular case of the preparation of a compound (I) in which R^ 
and/or R5 = 0(CH2)20H, it is also possible to react ethylene carbonate with a 
compound (I)' in which R'l and/or R'5 = OH. 

The compounds of fonnula (I) in which R| and/or R5 are an acyloxy are 

20 obtained by reacting an acid halide or an anhydride with a compound (I)' in which 
R'l and/or R'5 are a hydroxy. 

To prepare compounds of formula (I) in which R^ and/or R5 are a 
monoaikytamino or a dialkylamino, the compounds of formula (Q' in which R'l 
and/or R'5 are an amino can undergo reductive alkylation. If R'x and/or R'5 arc an 

25 amino, it is also possible to perform a nitrosation, for example in the presence of 
nitrous acid or an alkyl nitrite, to prepare a compound (I) in which Rx and/or R5 
are a diazonium salt; reactions known to those skilled in the art then afford the 
compounds (I) according to the invention in which Rx and/or R5 are a cyano, a 
halogeno or a Cx-C4-thioalkyl. Finally, compounds (T) in which Rx and/or R5 are 

30 one of the groups of the formulae RCONH-, ROCONH-, RNHCONH- and 
RSO2NH-, in which R is a Cx-C4-alkyl, can be prepared by conventional 
reactions starting &om compounds (I)' in which R'x and/or R'5 = NH2 

The compounds of formula (I)' in which the substituent R'5 is a 
phenoxycarbonyl can be used to obtain the compounds (I) in which R5 is a 

35 phenylcarbamoyl or an alkylcarbamoyl by reaction with an aniline or an 
alkylamine. A substituted aniline or an alkylamine substituted on the alkyl can be 



2107348 

19 



used to obtain compounds of formula (I) in which R5 is a phcnylcarbamoyl or, 
respectively, an alkyicarbamoyl substituted on the alkyl. 

The compounds of formula (I)' in which R'5 is a bcnzyloxycarbonyl can be 
used to obtain the compounds (I) in which R5 is a carboxy by catalytic 
5 hydrogenation. Reaction with a thionyl halidc gives the compounds of formula (I) 
in which R5 is a halogenocarbonyl. Such compounds are used to prepare 
compounds of formula (I) in which R5 is an N-substitutcd carbamoyl by reaction 
with a substituted amine. 

The compounds of formula (I) in which R5 is a group COR"7 arc prepared 
10 from corresponding compounds (I)' in which R'5 is a phenoxycarbonyl by reaction 
with a substituted piperazine or azetidine. 

A compound (I)' in which R'5 is a nitre group can be used to obtain a 
compound (1) in which R5 is an amino group by catalytic hydrogenation, for 
example in the presence of platinum oxide; other compounds in which the amino 
15 group is substituted can then be prepared by using reactions well loiown to those 
skilled in the art. 

For example, if it is desired to obtain a compound (I) according to the 
invention in which R5 is a group NRgRg, Kg being an optionally substituted 
benzoyl, the benzoyl chloride in which the phenyl carries the appropriate 

20 substituent is reacted with a compound (I)' in which R'5 is an amino group, in the 
presence of an amine such as triethylamine. For example, 4-chlorosulfonylbenzoyl 
chloride can be reacted in order to prepare a compound (I)' in which R'5 is a 4- 
chlorosulfonylbenzamido group, after which a compound (I) in which the 
substituent R5 is a 4-sulfamoylbenzamido group or a 4-alkylsulfamoylbenzamido 

25 ^up is obtained by reaction with ammonia or a Ci-C4-alkyIamine respectively. 

In the same way, if it is desired to prepare a compound (I) in which R5 is a 
group NRgRp, R9 being a Ci-C7-acyl, the appropriate anhydride is reacted with 
a compound (I)' in which R'5 is an amino group, in the presence of an amine such 
as triethylamine. 

30 In another preparative example, a compound (1) in which R5 is an 

alkylsulfonamido group is obtained by reacting an alkylsulfonyl halide with a 

compound (I)' in which R'5 is an amino group. 

The compounds of formula (I)' in which R'5 is an amino group are also 

useful for the preparation of compounds in which this amino group is substituted 
35 by a group (CH2)t-CORi2- In this case, a compound of the formula Hal-(CH2)t- 

COOAlk, in which Hal is a halide, for example bromine, and Alk is a C1-C4- 
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alkyl, is reacted with (I)' in the presence of cuprous chloride; if appropriate, the 
resulting ester is converted to the acid or an amide. The reaction of a lactone, such 
as butyrolactonc or valcrolactone, with a compound (I)' in which R'5 is an amino 
can be used to prepare the compound (I)' in which R'5 = NHCO(CH2)tC02H, 
5 where t = 2or3. 

In the same way, the compounds of formula (I) in which R5 is an amino 
group substituted by a group CH(Rio)C02Rii are prepared by reacting a 
compound of the formula Hal-CH(Rio)C02Rii with the corresponding 
compounds (1)' in which the substituent R'5 is an amino. 
10 A compound (I) in which R5 is an amino group substituted by an 

alkoxycarbonyl or a phenoxycarbonyl is prepared by reacting an alkyl or phenyl 
chloroformate with a compound (1)' in which the substituent R'5 is an amino. 

A compound of formula (I) in which R5 is a uieido is prepared by reacting 
ammonia with a compound of formula (I)' in which R'5 is an amino group 
15 substituted by a phenoxycarbonyl; a compound of formula (I) in which R5 is N- 
phenylureido or N-alkylureido or N,N-dialkylureido in which the alkyl is C1-C4 
is prepared by reacting an aniline or a Ci-C4-monoalkylamine or -dialkylamine 
with such a compound of formula (I)'. 

A compound (I) in which R5 is a carbamoyl which is unsubstituted or 
20 substituted by one or 2 alkyl groups is prepared by reacting an appropriate amine 
with a compound (1)' in which the substituent R'5 is an amino, in the presence of 
phosgene. 

It is also possible to prepare a compound (I) in which R5 is an amino group 
substituted by an alkylcarbamoyi or by a phenylcarbamoyl by reacting an alkyl or 
25 phenyl isocyanate with a compound (T)' in which the substituent R'5 is an amino. 

Furthermore, a compound (I) in which R5 is a sulfamoyl group which is 
unsubstituted or substituted by a Ci-C4-aIkyl is prepared by reacting ammonia or 
an alkylamine with a compound (I)' in which R'5 is a halogenosulfonyl group. 

The compounds of formula (I)' which are use&l as precursors for the 
30 preparation of compounds of fonmula (I) are included in formula (I) and form part 
of the invention. 

Among the compounds of formula (I), the compounds of formulae (DC), (X), 
(XI), (XII) and (XIII) below, which are useful for the preparation of other 
compounds of formula (I), are preferred compounds according to the invention. 
35 Thus one subject of the present invention consists of the compounds of the 

formula 
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COOH 



in which Rj, R2, R3, R4 and R5 are defined as indicated above for (I), and their 
functional derivatives such as their esters. 

Another subject of the present invention consists of the compounds of the 
fomula 



I 




in which Rj, R2, R3, R4 and R5 are defined as indicated above for (I), and their 
salts where appropriate. 

Yet another subject of the present invention consists of compounds of the 
formula 
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R3 

N 

I 

SO2 
OH 

in which Ri, R2, R3, R4 and R5 are defined as indicated above for (I). 

Another subject of the present invention consists of compounds of the 
S formula 

HO^ 

-R4 

= 0 

N' 

2 (XII) 



R5 



in which R3, R4, R5, Rs and m are defined as indicated above for (T). 

Yet another subject of the present invention consists of the compounds of the 
10 formula 
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(Xiio 



in which Rj, R2, R5, R6 and m are deflned as indicated above for (t). 

The affinity of the compounds according to the invention for the vasopressin 
5 receptors was determined in vitro by using the method described in CJ. Lynch et 
al., J. Biol. Chem., 19.85, 260(5), 2844-2851. This method consists in studying the 
displacement of tritiated vasopressin bound to the sites of rat liver membranes. 
The concentrations of the compounds according to the invention which inhibit the 
binding of tritiated vasopressin by 50% (IC50) are low, ranging up to 10"^ m. 

10 The afSnity of the compounds (I) according to the invention for the V2 

receptors was measured on a bovine kidney membrane preparation using a method 
adapted from P. Crause et al.. Molecular and Cellular Endocrinology, 1982, 28, 
529-541, and from F.L. Stassen et al., J. Pharmacol. Exp. Ther., 1982, 223, 50-54. 
The compounds according to the invention inhibit the binding of tritiated 

15 arginine-vasopressin to the receptors of the membrane preparation. The IC50 
values of the compounds according to the invention are low, ranging up to 10"^ 
M. 

The activity of the compounds according to the invention as V2 receptor 
antagonists was demonstrated by the adenylate cyclase activity assay performed by 

20 a method adapted from M. Laburthe et al., Molecular Pharmacol., 1985, 29, 23-27. 
A bovine kidney membrane preparation is used and each product is incubated for 
10 minutes at 37'C, by itself or in the presence of AVP (arginine-vasopressin) at a 
concentration of 3.10~8 M. The cyclic AMP (cyclic adenosine tnonophosphate) 
produced is mezisured by radioimmunoassay. The concentration which causes a 

25 50% inhibition (IC50) of the stimulation of adenylate cyclase induced by 3.10"^ 
M AVP is determined. The IC50 values determined are of the order of 10"^ M, 
ranging up to 10~8 M. 
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The activity of the compounds according to the invention, administered 
orally, as V2 receptor agonists or antagonists is evaluated in hyperhydratcd rats 
(OFA strain, Sprague-Dawlcy) treated with vasopressin. 

Likewise, the affinity of the compounds (I) according to the invention for the 
5 ocytocin receptors was determined in vitro by the displacement of a radioiodinated 
ocytocin analog bound to the receptors of a gestating rat mammary gland 
membrane preparation, using a technique similar to that described by J. Eland et al. 
in Eur. J. Pharmacol.. 1987, 147, 197-207. The IC50 values of the compounds 
according to the invention reach 10"^ M. 

10 The compounds according to the invention are active after administration by 

various routes, especially orally. 

No sign of toxicity is observed with these compounds at the 
pharmacologically active doses. 

Thus the compounds according to the invention can be used in the treatment 

15 or prevention of various vasopressin-dependent or ocytocin-dependent 
complaints, especially cardiovascular complaints such as hypertension, cardiac 
insufficiency or coronary vasospasm, in particular in smokers, cardiac ischemia, 
hemostatic disorders, especially hemophilia, and Von Willebrand's syndrome; 
complaints of the central nervous system, for example cerebral edemas, depression, 

20 anxiety, psychotic states and memory disorders; complaints of the renal system, 
such as renal vasospasm, necrosis of the renal cortex, hyponatremia and 
hypokalemia; and complaints of the gastric system, such as hcpatocirrhosis, ulcers, 
the pathology of vomiting, for example nausea, travel sickness or else the 
syndrome of inappropriate secretion of antidiuretic hormone (SIADH), diabetes 

25 insipidus and enuresia. The compounds according to the invention can also be used 
in the treatment of disorders of sexual behavior; in women, the compounds 
according to the invention can be used for the treatment of dysmenorrhea or 
premature labor. 

The present invention further relates to pharmaceutical compositions 
30 containing an effective dose of a compound according to the invention, or of a 
pharmaceutic^lly acceptable salt, and suitable excipients. 

Said excipients are chosen according to the pharmaceutical form and the 
desired mode of administration. 

In the pharmaceutical compositions of the present invention for oral, 
35 sublingual, subcutaneous, intramuscular, intravenous, topical, intratracheal, 
- intranasal, transdermal or rectal administration, the active principles of formula (I) 
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above, or their salts where appropriate, can be administered to animais and humans 
in unit forms of administration, mixed with conventional pharmaceutical carriers, 
for the prophylaxis or treatment of the above disorders or diseases. The appropriate 
unit forms of administration include fonns for oral administration, such as tablets, 
5 gelatin capsules, powders, granules and solutions or suspensions to be taken orally, 
forms for sublingual, buccal, intratracheal or intranasal administration, forms for 
subcutaneous, intramuscular or intravenous administration and forms for rectal 
administration. For topical application, the compounds according to the invention 
can be used in creams, ointments or lotions. 

10 To obtain the desired prophylactic or therapeutic effect, the dose of active 

principle can vary between 0.01 and 50 mg per kg of body weight per day. 

Each unit dose can contain from 0.5 to 1000 mg, preferably from 1 to 500 
mg, of active ingredients in combination with a pharmaceutical carrier. This unit 
dose can be administered 1 to 5 times a day so as to administer a daily dosage of 

15 0.5 to 5000 mg, preferably 1 to 2500 mg. 

If a solid composition in the form of tablets is prepared, the main active 
ingredient is mixed with a pharmaceutical vehicle such as gelatin, starch, lactose, 
magnesium stcaratc, talc, gum arabic or the like. The tablets can be coated with 
sucrose, a cellulose derivative or other appropriate substances or they can be 

20 treated so as to have a prolonged or delayed activity and so as to release a 
predetermined amount of active principle continuously. 

A preparation in the form of gelatin capsules is obtained by mixing the active 
ingredient with a diluent and pouring the resulting mixture into soft or hard gelatin 
capsules. 

25 A preparation in the form of a syrup or elixir or for administration in the 

form of drops can contain the active ingredient in combination with a sweetener, 
which is preferably calorie-free, and methylparaben and propylparaben as 
antiseptics, as well as with a flavoring and an appropriate color. 

Water-dispersible granules or powders can contain the active ingredient 

30 mixed with dispersants or wetting agents or with suspending agents such as 
polyvinylpyrrolidone, as well as with sweeteners or taste conectors. 

Rectal administration is effected using suppositories, which are prepared 
with binders melting at the rectal temperature, for example cacao butter or 
polyethylene glycols. 

35 Parenteral administration is effected using aqueous suspensions, isotonic 

saline solutions or sterile and injectable solutions which contain pharmacologically 
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compatible dispcrsants and/or wetting agents, for example propylene glycol or 
butylcnc glycol. 

The active principle can also be formulated as microcapsules, if appropriate 
with one or more carriers or additives. 
5 Apart from the products of formula (I) above or one of the phannaceuticaUy 

acceptable salts, the compositions of the present invention can contain other active 
principles which may be useful in the treatment of the disorders or diseases 
indicated above. 

Thus the present invention further relates to pharmaceutical compositions 
10 containing several active principles in association, one of which is a compound 
according to the invention. 

Thus, according to the present invention, it is possible to prepare 
pharmaceutical compositions containing a compound which is a VI receptor 
antagonist in association with a compound which acts on the renin-angiotensin 
15 system, such as a converting enzyme inhibitor, an angiotensin II antagonist or a 
renin inhibitor. They can also be associated for example with a peripheral 
vasodilator or a calcium inhibitor. Such compositions will be useful in particular in 
the treatment of hypertension or cardiac deficiency. 

20 Preparation of 2-o?coindoles 

Preparation X: 

4,6-Dimethyl-3-spirocyclohexaneindol-2-one 

This compound is prepared according to Moore and Plant in J. Chem. Soc., 
25 1951, 3475. 

A mixture containing 15 ml of quinoline and 10 g of calcium oxide is 
refluxed under an inert atmosphere and 5 g of the 3,5-dimethylphenylhydrazide of 
cyclohexanecarboxylic acid (II, R'j, R'2 = CH3, CR3R4 = cyclohexane) are added 
over 30 minutes. The reaction medium is cooled and then poured into an 
30 ice/hydrochloric acid mixture. Extraction is carried out with ethyl acetate and the 
extract is washed with normal hydrochloric acid and with water until the washings 
are neutral, and then dried and concentrated under vacuum to give a brown solid. 
Trituration in iso ether gives the expected compound. 

M.p. = 223'G. 

35 The indol-2-one derivatives described in Table 1 below are obtained by 

following the same procedure and varying the starting hydrazide. 
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These compounds arc purified by chromatography on a silica column using 
DCM as the eluent or by chromatography on an alumina column using DCM or iso 
ether as the clucnt. 

5 TABLE 1 



H 



R'l 


R'2 


CR3R4 


M.p. 'C 


5-Cl 


H 


cyclobutane 


191 


5-Cl 


H 


cyclopentane 


189 


5-Cl 


H 


cyclohexane 


186 


H 


H 


cyclohexane 


123-124 


5-CH3 


H 


cyclohexane 


164 


5-CH3O 


H 


cyclohexane 


226 


6-a 


H 


cyclohexane 


168 


CF30 


H 


cyclohexane 


164 


5-CfiH<;0 


H 


cyclohexane 


160 



Preparation 2: 



10 The 3-spirocyclohexaneindol-2-one described in Table 1 above can also be 

obtained by alkylation of the indol-2-one using the method described below. 

A solution of 30 g of indol-2-one in 900 ml of THF is kept at -40'C under a 

nitrogen atmosphere and 101 g of potassium tert-butylate are added. The tempe- 
rature is allowed to rise to O'C over 1 hour, the mixture is then cooled to -60*C 

15 and a solution of 52 g of 1,5-dibromopentane in 50 ml of THF is added dropwise. 
After 30 minutes at -60*C, the temperature is allowed to rise to RT, 30 ml of water 
arc then added and the solvent is evaporated off under reduced pressure. The 
residue is taken up in 500 ml of DCM and 200 ml of water, the insoluble material 
is then filtered off and the organic phase is separated off, washed with 100 ml of 

20 water, dried over magnesium sulfate and evaporated under vacuum. The residue is 
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chromatographcd on silica using a cyclohcxanc/cthcr mixture as tlic ciuent to give 
the expected compound, wliich is rccrystallizcd from heptane. 

m = 34 g. 

M.p. = 123-124*C. 

A similar procedure can be applied starting from other indol-2-ones and 
other alkylating agents. 

By way of example, among the starting compounds of formula (VII), 5- 
chloroindol-2-one is described by Bright in J. Am. Chem. Soc., 1956, 79, 221, 
and by RajanBabu in J. Org. Chem., 1986, 51, 1704. 4-Chloroindol-2-one can be 
prepared from 2-chloro-6-nitrotoluene by the method described in J. Am. Chem. 
Soc, 1956, 78, 221. 

5-Methoxyindol-2-one is prepared from 4-methoxyamHne by the method 
described in J. Am. Chem. Soc, 1974, 96, 5512. In the same way, various indol- 
2-ones are prepared from the appropriate aniline derivative. 

Preparation 

5-Ethoxyindol-2-one 

A - 3-Thiomethyl-5-ethoxyindoI-2-one 

23.6 g of ethyl thiomethylacetate in 60 ml of DCM are added to a solution, 
cooled to about -70'C, of 12.5 g of chlorine in 400 ml of DCM. After stirring for 5 
minutes at the same temperature, a solution of 4-ethoxyaniline (48.3 g) in 120 ml 
of DCM is added. The mixture is stirred for one hour at about 70*C, 39.3 ml of 
triethylaraine are added and the resulting mixture is left to wann up to room 
temperature. 200 ml of water are added and the organic phase is decanted, dried 
over magnesium sulfate and evaporated under reduced pressure. The residue is 
taken up in 500 ml of isopropanol and 20 ml of concentrated hydrochloric acid. 
The mixture is stirred for about 16 hours at room temperature and filtered and the 
precipitate is separated off. The filtrate is concentrated under reduced pressure to 
give the expected product. 

B - 5-Ethoxyindol-2-one 

The above solid, in 1500 ml of ethanol, is dethiomethylated in the presence 
of 100 g of Raney nickel (80 to 100 m2 per g), under reflux, for 3 hours, under a 
nitrogen atmosphere. The mixture is filtered on talc, the material on the filter is 
rinsed with 1000 ml of ethanol and the filtrate is concentrated under reduced 
pressure. 16 g of the expected product are isolated after recrystallization from 
toluene. 
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M.p. = I56*C. 

The following arc isolated in tiic same manner starting from the 
corresponding anilines: 

5-bcnzyloxyindol-2-onc m.p. = 152'C 

5 5-n-propylindol-2-one m.p. = 136*C 

5-ethylindol-2-onc m.p. = 152*C 

5-(2,2,2-trifluorocthoxy)indol-2-one m.p. = 145*C 

The compounds of formula (II) described below are obtained by following 
the technique described in Preparation 2 and varying the starting indol-2-one 
10 derivative and the alkylating reagent. 



TABLE 2 




(11) 



H 

15 



R'l 


R'2 


CR3R4 


M.p 'C 


Alkylating reagent 


5-Cl 


H 


cyclohexane 


186-189 


Br(CH2)5 Br 


5-Cl 


H 


cycloheptane 


202 


Br(CH2)6Br 


5-Cl 


H 


4,4-dimethyl 


180 


TsO(CH2)2C(CH3)2- 






cyclohexane 




-(CH2)20Ts 


5-Cl 


H 


2-hexahydroindane 


223 


cis~l,2- 










diiodomethylcyclohexane 


5-CH3O 


H 


4,4-dimethyl 


202 


TsO(CH2)2C(CH3)2- 






cyclohexane 




-(CH2)2-OTs 


5-Cl 


H 


2-indane 


228 


a,a'-dibromomethyl 










orthoxylene 


5-Cl 


H 


C(CH3)2 


160 


CH3I 


5-Cl 


H 


C(CH2CH3)2 


156 


CH3GH2I 


5-Cl 


H 


C(n Pr)2 


158 


nPrl 


5-Cl 


H 


C(iBu)2 


164 


iBuI 



30 
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5- CI 

5-a 

4~C1 
5-BzO 

H 

5-Cl 

5-Cl 

5-BzO 
5-Cl 

5-nPr 

5-EtO 



5-EtO 
5-EtO 



N~mcthyl-4- 

piperidinc 
4-tctrahydro~ 

pyrannc 
cyclohexanc 
cyclohcxane 

C(CH2C6H5)2 
C(n-pcntyl)2 

2.3- dihydro 
phenaIene-2 

4.4- dimethyl 
cyclohexane 

4-spirocyclopentane 
cyclohexane 

cyclohexane 
N-tBu-4- 
piperidine 

N-Bz-4- 
piperidine 

N-phenyl-4- 
piperidine 



4,4-diethyl 
cyclohexane 
cyclohexane 
4,4-dimethyl 
cyclohexane 



215 
162 



206 
142 



154 
202 



163 
178 



C1(CH2)2N(CH3)- 

-(CH2)2C1 
I(CH2)20(CH2)2l 

Br(CH2)5Br 
Br(CH2)5Br 

C6H5CH2Br 
CH3(CH2)4Br 

BrCH2 CHoBr 



TsO(CH2)2C(CH3)2- 
~(CH2)20Ts 
^.^^ (CH2)20Ts 

(CH2)20Ts 

Br(CH2)5Br 

(CH2)2Br 

^(CH2)2Br 
(CH2)2Br 

(CH2)2Br 
(CH2)2C1 

^ (CH2)2C1 
CH2OSO2CH 



^ ^CH20S02CH 

TsO(CH2)2C(C2H5)2 

-(CH2)20Ts 

Br(CH2)5Br 
TsO(CH2)2C(CH3)2- 

-(CH2)20Ts 
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5-EtO 


H 


cyclohcptanc 


139 




5-Et 


H 


4,4-dimcthyl 


160 


TsO(CH2)2C(CH3)2-- 






cyclohcxanc 




-(CH2)20Ts 


5-CF3CH2O- 


H 


4,4-<Jimcthyl 


164 


ditto 






cyclohcxanc 






H 


H 


4,4-dimethyl 


169 


ditto 






cyclohcxanc 







frepgratjop 4: 

3-Spiroadamantancindol-2-onc 

This compound is prepared according to I. Fleming et al.. Tetrahedron 
5 Letters, 1982, 2053-2056, from 2-bromoaniline and adamantan-2-one. 



Preparation 5 ; 

5-Chloro-3,3-diphenylindol-2-one 

This compound is prepared by the method described in Helv. Chim. Acta, 
10 1946, 29, 415-431, by the reaction of benzene with 5-chloroisatin in the presence 
of aluminum chloride. 
M.p. = 281*C. 

Preparation 6 : 
15 5-Nitro-3-spirocyclohcxaneindol-2-one 

This compound is prepared by the method described in J. Am. Chem. Soc, 
1945, 67, 499, by the nitration of 3-spirocyclohexaneindoI-2-one. 
M.p. = 192*C. 

5-Nitro-3-spiroadamantaneindol-2-one is prepared in the same manner 
20 starting from 3-spiroadamantaneindol-2-one. 
M.p. > 260-C. 

5-Nitro-3-spiro(4,4-dimethyl)cycIohexaneindoI-2-one is also prepared. 
M.p. = 195*C. 

25 Preparation 7: 

5-Amino-3-spirocyclohexaneindol-2-one 

This compound is prepared by the method described in J. Chem. Soc, 1951, 
3475, by the reduction of 5-nitro-3-spirocyclohexaneindol-2-one, prepared 
above. 



32 
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M.p. = i7ri-c. 

5-Amino-3-spiroadamantanc is prepared in the same manner. 
M.p. = 245*C. 

5 PrepaTat jpn 8: 

5-Fluoro-3-spirocyclohexancindol-2-one 

A - 5-Diazonium-3-spirocyclohexanejndol-2-onc tetrafluoroborate 
A solution containing 4 g of 5-amino-3-spirocyclohexaneindol-2-one in 
9.2 ml of 6 N hydrochloric acid is cooled to 0*C and 2.27 g of sodium nitrite in 2.6 
10 ml of water are added, followed by 2.54 g of sodium tetrafluoroborate in 9 ml of 
water. After stirring for 5 minutes, the precipitate is filtered off and washed with a 
5% solution of tetrafluoroborate, with 3 ml of methanol cooled to about O'C and 
then with 5 ml of ether. The salt obtained is dried under vacuum at RT in the 
presence of phosphorus pentoxide. 

15 

B - 5-Fluoro-3-spirocyclohcxaneindol-2-one 

1 g of the compound obtained in step A is placed in 5 ml of xylene and 
heated at about 115*C for 2 hours. The mixture is cooled to RT, the precipitate is 
filtered off and rinsed with toluene and 0.1 g of active charcoal is added to the 
20 filtrate. After filtration, the solvent is evaporated off under reduced pressure to give 
0.45 g of the expected compound, which is recrystallized from pentane. 
M.p. = 114*C. 

Preparation 9: 

25 5-Cyano-3-spirocyclohexaneindoI-2-one 

4.78 g of potassium cyanide and 4.95 g of cuprous cyanide are dissolved at 
RT in 40 ml of DMSO. The solution is cooled to about 15*C and 4.15 g of the 
diazonium salt obtained in step A of the pFevious preparation are added. 

After stirring for 30 minutes at RT, 100 ml of water and 100 ml of ether are 
30 added and the organic phase is then separated off, dried over magnesium sulfate 
and evaporated under reduced pressure. The residue is chiomatographed on silica 
using a cyclohexane/ether mixture as the eluent to give the expected compound, 
which is recrystallized from heptane, 
m = 1.4 g. 
35 M.p. = 216*C. 
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Prcparqtipn IQ: 

5-Chloro-3-spiroadamantancindol-2-one 

1 g of the p-chlorophenylhydrazidc of adamantanc-2-carboxylic acid is 
dissolved and 2.5 ml of a solution of n-butyllithium (1.6 M in hexane) are added at 
-40*C. After stirring for 5 minutes, the mixture is concentrated under vacuum with 
the temperature being kept below 30*C. 30 ml of 1,2,3,4-tetramethylbenzcne are 
added and the mixture is refluxcd for 1 hour. It is concentrated under reduced 
pressure, the residue is taken up in normal hydrochloric acid, extraction is carried 
out with ether and the extract is washed, dried and concentrated under vacuum. 
The oil obtained is chromatographed on a silica column using DCM as the eluent 
to give 0.3 g of the expected product in the form of a wax, which is crystallized 
from iso ether. 

M.p. = 249"C. 

Preparation U: 

5-Chloro-3-cyclohexyl-3-methylindoi-2-one 

The method described in Synth. Commun., 1982, 12(1), 1-10, is used to 
prepare 5-chloro-3-cyclohexyIindol-2-one as an intermediate, and the expected 
compound is then obtained by reaction with methyl iodide. 

Preparation 12: 

5-Acetyl-3-spirocyclohexaneindoI-2-one 

2.56 g of acetyl chloride and then 8.25 g of anhydrous aluminum chloride are 
added to a solution, cooled to 5*C, of 4 g of 3-spirocyclohexaneindol-2-one in 35 
ml of 1,2-dichloroethane. The mixture is refluxed for 2 hours, the solvent is 
evaporated off under reduced pressure and the medium is hydrolyzed with 50 g of 
ice and extracted with ethyl acetate. 

The organic phase is washed with water, dried over magnesium sulfate and 
then evaporated under reduced pressure. The residue is chromatographed on a 
silica column using a mixture of heptane and ethyl ether as the eluent to give 3.6 g 
of the expected product. 

M.p. = 192*C. 

The benzenesulfonyl chlorides described in the Table below were prepared 
using the procedure described. 
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Cl 




YRy 



Y 


RV 


M.p. 'C 


S 


CH3 


85 


o 


CH2BZ 


95 


o 


CH2C02Et 


89 


o 


(CH,),Br 


106-108 



Starting from the various 2-oxoindoles described above and appropriate 
5 benzenesulfonyl chlorides, the compounds according to the invention were 
prepared using the procedures reported in the Examples below. 

EXAMPLE 1 

5-Chloro-l-(2-methoxy-4-nitrobenzenesulfonyl)-3- 
10 spiTOcyclohexaneindol-2-one 

A mixture containing 0.7 g of 5-chioro-3-spirocyclohexaneindol-2-one 
and 70 mg of sodium hydride in 7 ml of THF is stirred under nitrogen at RT for 30 
minutes. 0.7 g of 2-methoxy-4-nitrobenzenesulfonyl chloride is introduced and 
stirring is maintained at RT for 20 hours. The mixture is concentrated under 
15 vacuum, the residue is taken up in 30 ml of water, extraction is carried out with 
ethyl acetate and the extract is washed with water and then dried and concentrated 
to give 1.1 g of the expected compound, which crystallizes from iso ether. 
M.p. = 188*C. 



20 



EXAMPLE2 

l-(4-Amino-2-methoxybenzenesulfonyl)-5-chloro-3- 
spirocyclohexaneindol-2-^one 
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0.8 g of the compound obtained in the previous Example is reduced with 
hydrogen under normal pressure at RT for 20 hours in 10 ml of acetic acid, in the 
presence of 30 ing of platinum oxide. The reaction medium is filtered, the filtrate is 
concentrated, the residue is taken up in a water/ethyl acetate mixture and the 
5 organic phase is washed with water, dried and concentrated. The yellow foam 
obtained is chromatographcd on alumina using DCM as the eluent to give 0.2 g of 
the expected product. 
M.p. = 173«C. 

10 EXAMPLES 

5~Chloro-l-{4-(2-methylphcnylcarboxaraido)-2- 
mcthoxybcnzcnesulfonyl]-3-spirocyclohexaneindol-2-one 

A mixture containing 0.2 g of the compound prepared in the previous 
Example, 0.5 ml of triethylamine, 5 ml of DCM and 0.1 g of orthotoluoyl chloride 

15 is stirred at RT for 48 hours. It is concentrated under vacuum, the residue is taken 
up in a water/ether mixture and left to decant and the organic phase is washed with 
a saturated solution of sodium hydrogencarbonate and then with water, dried and 
concentrated tinder vacuum to give 250 mg of a solid, which is chromatographed 
on silica using DCM as the eluent to give 0.1 g of the expected product. 

20 M.p. = 192'C. 

EXAMPLE 4 

6-ChIoro-l-(2,4-dimethoxybenzenesulfonyl)-3-spirocyclohexaneindol- 
2-one 

25 A mixture containing 0.15 g of 6-chIoro-3-spirocyclohexaneindol-2-one 

and 15 rag of sodium hydride in 2 ml of THF is stirred for 30 minutes at RT under 
nitrogen; 0.15 g of 2,4-dimethoxybenzenesulfonyl chloride is introduced and 
stirring is maintained at RT for 20 hours. The mixture is concentrated under 
vacuum, the residue is taken up in 30 ml of water and extracted with ethyl acetate 

30 and the extract is washed with water, dried and concentrated under vacuum. The 
product obtained is recrystallized from iso ether. 
M.p.= 147»C. 
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EXAMPLES 

Acid fumarate of 5-chIoro-l-[4-(3- 
dimethylarainopropoxy)benzenesulfonyl]-3-spirocyclohexaneindol-2-one 



36 
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A) 4-(3-Bromopropoxy)bcnzcncsulfonyl chloride 

A mixture containing 23 g of sodium 4-hydroxybcnzcncsuifonate dihydratc, 
7 g of potassium hydroxide pcHcts (85%), 30 ml of water. 50 ml of absolute 
cthanol, 40 g of 1,3-clibromopropanc and 3.4 g of tetrabutylammonium 
hydrogensulfatc is refluxcd for 3 hours. The reaction medium is concentrated 
under vacuum, taken up in cthanol and concentrated once again. The residue is 
taken up in hot methanol. The insoluble material is filtered off, the filtrate is 
concentrated and the residue is triturated in ether to give 22.5 g of a white solid. 
120 ml of phosphorus oxychloride and 16 g of phosphorus pentachloride are added 
to this solid and the mixture is stirred for 20 hours at RT and then refluxcd for 1 
hour. The reaction medium is concentrated under vacuum, the residue is then taken 
up in an ether/water mixture and the organic phase is decanted and washed with a 
saturated solution of sodium hydrogencarbonate. After drying and concentration, 
the expected product is obtained in the form of a yellow oil. 

B) l-I4-(3-Bromopropoxy)benzenesulfonyl]-5-chloro-3- 
spirocyclohexancindol-2-one 

A mixture containing 1.2 g of 5-chloro-3-spirocycIohexaneindol-2-one 
and 0.16 g of sodium hydride in 6 ml of THF is stirred at RT for 30 minutes under 
nitrogen. 1.6 g of 4-(3-bromopropoxy)benzenesulfonyl chloride are then added. 

After 20 hours at RT, the reaction medium is concentrated under vacuum, the 
residue is taken up in a water/ethyl ether mixture and decanted and the organic 
phase is washed with water, dried and concentrated. The oil obtained is purified by 
chromatography on silica using iso ether as the eluent. The expected product is 
obtained in the fonn of an oil, which crystallizes from iso ether. 

ra = 1 g. 

M.p. = 123»C. 

Q Acid fumarate of 5-chloro-l-[4-(3- 
dimethylaminopropoxy)benzenesulfonyl]-3-spirocyclohexaneindol-2-one 

A mixture containing 0.5 g of the product obtained in the above step, 0.5 g of 
potassium iodide and 20 ml of a 33% solution of dimethylamine in methanol is 
stirred at RT for 20 hours. The reaction medium is concentrated and taken up in 10 
ml of water and, after trituration, the insoluble material is separated off and treated 
with 10 ml of 3 N hydrochloric acid. A gum is formed which is dissolved in 30 ml 
of warm water, and the solution is filtered on paper and then rendered alkaline by 
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the addition of 12 N sodium hydroxide. The insoluble material is extracted with 
ether and the extract is washed, dried and then concentrated to give a yellow oil. 
This is dissolved in 10 ml of acetone, and 0.1 g of fumaric acid is added to the hot 
solution. 

5 The expected product precipitates at 20*C. 

m = 240 mg. 
M.p. = 168X. 

EXAMPLE 6 

10 5-Chloro-l-(2,4-dimethoxyben2enesulfonyI)-3-spiroadamantaneindol-2- 
one 

A mixture containing 0.2 g of 5-chloro-3-spiroadaniantaneindol-2-one 
and 20 mg of sodium hydride in 3 ml of THF is stirred for 30 minutes at RT under 
a nitrogen atmosphere. 0.18 g of 2,4-dimethoxybenzenesulfonyl chloride is added 
15 and stirring is maintained at RT for 20 hours. The reaction medium is concentrated 
under vacuum, the residue is taken up in 30 ml of water and extracted with ether 
and the extract is washed with water, dried and concentrated under vacuum. The 
wax obtained crystallizes from 15 ml of iso ether, 
m = 240 mg. 
20 M.p. = 152-154*C. 

EXAMPLE? 

5-Chloro-l-(2,4-dimethoxybcnzenesulfonyl)-3-spirocycloheptaneindol- 
2-one 

25 A solution containing 0.156 g of potassium tert-butylate and 0.33 g of 5- 

chloro-3~spirocycloheptaneindol-2-one in 15 ml of THF is cooled to ~40*C un- 
der an inert atmosphere. The temperature is allowed to rise to about lO'C over 1 
hour, the solution is then cooled to about -40'C, a solution of 0.335 g of 2,4-di- 
methoxybenzenesulfonyl chloride in 15 ml of THF is added dropwise and the 

30 mixture is stirred at RT for 2 hours. The solvent is evaporated off under reduced 
pressure and the residue is then taken up in 30 ml of DCM and 30 ml of water. The 
organic phase is separated off, washed with 15 ml of water, dried over magnesium 
sulfate and evaporated under vacuum. The oil obtained is evaporated under va- 
cuum using a cyclohexane/DCM mixture as the eluent to give the expected com- 

35 pound, which recrystallizes from heptane. 
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in = 0.51 g. 
M.p.= 135*C. 

EXAMPLE 8 

5 2,4-Dimcthoxy-l-benzencsulfonyl-2a-methyl-2a,3,4,5~tetrahydrobenz[c, 
d]indol-2-one (I: = H, -R2-R3 = -(CH2)3-, R4 = CH3, R5 = R6 = OCH3) 

2a,3,4,5-Tetrahydrobenz[c,d]indol-2-one is commercially available. With 
the temperature maintained at -40*C and under a nitrogen atmosphere, a solution 
containing 0.7 g of this compound and 1.36 g of potassium tert-butylate in 40 ml 
10 of anhydrous THF is prepared. 

The temperature is allowed to rise to about 0*C, the solution is then cooled to 
-60'C and a solution of 0.57 g of methyl iodide in 20 ml of THF is added; the 
medium is maintained at -10*C for 30 minutes, with stirring, and then cooled to 
about -40*C and a solution of 0.96 g of 2,4-dimethoxybenzenesulfonyl chloride in 
15 10 ml of THF is added. After stirring for 16 hours at RT, the solvent is evaporated 
off under reduced pressure and the residue is taken up in 30 ml of DCM and 30 ml 
of water; the organic phase is separated off and then dried over magnesium sulfate 
and evaporated. The oil obtained is purified by chromatography on silica using a 
cyclohexane/DCM mixture as the eluent to give the expected product, which is 
20 recrystallized from a cyclohexane/AcOEt mixture (95/5; v/v). 
M.p. = 160*C. 

The compounds according to the invention collated in Table 3 below were 
prepared from the 2-oxoindoles described above by following the procedure 
described in the above Examples. 

25 

TABLES 




(D 
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Unless indicated otherwise in the Table below (*), R2 = H and m = 1. 



Ex. 


Rl 


CR3R4 


R5 


(R6)m 


M.p. 'C 


9 


5-a 


C(C6H5)2 


3-MeO 


4-MeO 


178 


10 


5-NO2 


cyclohexane 


3-MeO 


4-MeO 


157 


11 


5-a 


cyclohexane 


4-MeO 


H 


112 


12 


5-CI 


C(CH3)2 


3-MeO 


4-MeO 


110 


13 


5-NH2 


cyclohexane 


3-MeO 


4-MeO 


171 


14 


5-CN 


cyclohexane 


2-MeO 


4-MeO 


148 


15 


5-Cl 


cyclohexane 


4-MeO 


2,3,6-triMe 


188 


16 


5-Cl 


C(Pr)2 


2-MeO 


4-MeO 


186 


17 


5-Cl 


indane-2 


2-MeO 


4-MeO 


182 


18 


5-Cl 


C(iBu)2 


2-MeO 


4-MeO 


184 


19 
20 


5-Cl 
5-Cl 


N-mcthyl 
piperidine-4 
C(Et)2 


2-MeO 
2-MeO 


4-MeO 
4-MeO 


142 
190 


21 


5-F 


cyclohexane 


2-MeO 


4-MeO 


149 


22 


5-Cl 


4-tetrahydro- 


2-MeO 


4-MeO 


142 


23 


5-Cl 


pyranne 
4,4-dimethyl 
cyclohexane 


2-MeO 


4-MeO 


118 
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24 


5-Cl 


2-hcxahydro- 


2-MeO 


4-McO 


89 






indanc 








25 


4-Cl 


cyclohcxanc 


2-McO 


4-McO 


150 


26 


5-Cl 


cyclohcxanc 


3-McO 


4-MeO 


152 


27 


5-Cl 


cyclohcxanc 


4-Mc 


H 


150 


28 


H 


cyclohcxanc 


3-MeO 


4~McO 


107 


29 


5-Me 


cyclohexane 


3-MeO 


4-MeO 


171 


30 


5-MeO 


cyclohcxanc 


3-MeO 


4-MeO 


124 


31 


5-CI 


cyclohcxanc 


2-MeO 


4-MeO 


149 


32 


5-CI 


cyclohexane 


4-Cl 


H 


154 


33 


5-CI 


cyclobutane 


3-MeO 


4-MeO 


111 


34 


5-a 


cyclopentane 


3-MeO 


4-MeO 


106 


35 


5-Cl 


cyclohexane 


4-MeO 


2-Cl 


174 


36 


5-Cl 


cyclohexane 


4-NO2 


H 


172 


37 


5-a 


cyclohexane 


4-CN 


H 


198 


38 


5-Cl 


cyclohexane 


4-MeO 


2-NO2 


147 


39 


5-Cl 


cyclohexane 


4-CF3 


H 


139 


40 


5-CI 


cyclohexane 


4-CF3O 


H 


134 


41 


5-Cl 


cyclohexane 


4-MeO 


2-NH2 


150 



41 
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4- CH3 
R2=6- 

CH3 
5-Cl 

5-a 

5-Cl 
5-Cl 

5-Cl 

5-Cl 

5- Cl 

H 

5-MeO 
5-Cl 
5-Cl 

5--C1 
5-Cl 
5-Ci 



cyclohcxane 4-MeO 



cyclohexane 
cyclohexane 
cyclohexane 
cyclohexane 

cyclohexane 

cyclohexane 



adamantane 

4,4-dimethyl 
cyclohexane 
cyclohexane 

cyclohexane 



cyclohexane 
cyclohexane 
cyclohexane 



3- Mc 

4- iPr 
2-CF3 
2-MeO 



2-MeO 

2-MeO 
2-MeO 
2-MeO 
2-MeO 



2-CF3_ 
CH2O 
2-MeO 



2-McO 

4-BzO 
2,6-iPr 
H 



^ ^CO-NH 
CH3 CH3 



4- CH3OCO 

4-MeO 

4-MeO 
4-MeO 
4-CH3SO2NH 

5-F 

5- CF3CH2O 

/ V-NHCO 
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58 
59 
60 
61 

62 
64 
65 
66 
67 
68 
69 

70 
71 
72 



5-Cl 
5 -CI 
5-BzO 
5-BzO 
5-Cl 

5-Cl 
H 

5-CH3CO 
5-Cl 
5-Cl 
5-H2N 
5-Cl 

5-Cl 
5-nPr 
5-EtO 



cyclohcxane 

4,4-dimethyl 
cyclohcxane 
cyclohcxane 



cyclohcxane 
C{CH2C6H5)2 

cyclohexane 

C(n-pcntyl)2 
C(CH2C6H5)2 

cyclohcxane 

4-spirocyclo- 
pentane 

cyclohexane 

cyclohexane 

N-tBu-4- 
piperidine 

N-Bz-4- 
piperidine 



5-NH2- 

SO2 
2-MeO 

2-MeO 

2-MeO 

2- MeO 

3- MeO 
3-MeO 
2-MeO 
2-MeO 
2-MeO 
2-MeO 

2-MeO 
2-MeO 

2-MeO 



2,4~di MeO 
4-MeO 
4-McO 



loN N-C 

4-MeO 
4-MeO 
4-MeO 
4-MeO 
4-MeO 

4- MeO 

5- MeO 
4-MeO 
4-MeO 



159 
142 
192 

158 
146 
122 
140 
185 
230 
154 

116 

138 

95 
(0.25 
H2O) 
76 
(0.5 
H2O) 
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74 
75 


5-Cl 
5- CI 


N-phcnyI-4- 

pipcridinc 
cycJohcxane 


2-MeO 
2-EtO 


4-McO 
4-EtO 


163 
123 


76 


5-Cl 




2-McO 


4-McO 


190 


11 
78 


5-EtO 
5-EtO 


4,4-dicthyl 
cyclohcxanc 
cyclohcptane 


2-McO 
2-MeO 


4-McO 
4-MeO 


129 
130 


79 


5-EtO 


cyclohcxanc 




4-MeO 


134 


80 


5-EtO 


4,4-dimethyl 
cyclohcxanc 


2-MeO 


4-McO 


160 


81 


5-Et 


4,4-dimcthy! 


2~MeO 


4-MeO 


166 


82 


5-EtO 


4,4-diinethyI 

eye 1 ohex anc 


2-MeO 


4-NO2 


110 


83 


5-EtO 


4,4-dimethyl 

cyciohexBnc 


2-MeO 


4-NH2 


230 


84 


5-N02 


4,4-dimethyl 
cyclohexanc 


2-McO 


4-MeO 


102 


85 


5-NH2 


4,4-dimethyl 
cyclohexane 


2-MeO 


4-MeO 


180 


86 


5- 

CF^CH^.O 


4,4-dimethyl 
cyclohexane 


2-MeO 


4-MeO 


169 
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EXAMPLE 87 

l-{2,4™Dimcthoxybcnzcncsulfonyl)-3-(4,4-dimcthylspirocyclohcxanc)-5- 
hydroxyindol-2-onc 

3,51 g of the compound prepared in Example 60 are stincd at 50'C for 1 
5 hour, under a hydrogen atmosphere, with 0.5 g of 10% palladium-on-charcoal in 
150 ml of cthanol. The catalyst is filtered off on talc, the material on the filter is 
rinsed with DCM and the filtrate is evaporated under reduced pressure to give 2.8 g 
of the expected compound, which is recrystallizcd from a cyclohexanc/AcOEt 
mixture (90/10; v/v). 
10 M.p. = 220*C. 

EXAMPLE 88 

l-(2,4-Dimethoxybenzenesulfonyl)-5-hydroxy-3-spirocyclohexaneindoI- 
2-one is prepared in the same manner starting from the 5-benzyloxy derivative 
15 described in Example 59. 
M.p. = 196'C. 

EXAMPLE 80 bis 

l-(2,4-Dimethoxybenzenesulfonyl)-3-(4,4-dimethyIspirocyclohexane)-5- 
20 ethoxyindol-2-one 

This compound, already described in Example 80, can be prepared by 
another method starting from the homologous 5-hydroxy compound. 0.6 g of the 
compound prepared in Example 87 is stirred at RT for 16 hours, under an inert 
atmosphere, with 0.19 g of anhydrous potassium carbonate and 0.315 g of ethyl 
25 iodide in 1 1 ml of DMF. The solvent is evaporated off under reduced pressure and 
30 ml of AcOEt and 30 ml of water are added. The organic phase is washed with 
water, dried over magnesium sulfate and then concentrated under reduced pressure. 

0.45 g of the expected product is obtained by crystallization from 
cyclohexane. 
30 M.p. = 160*C. 

The compounds described in Table 4 below are prepared in the same manner. 



45 2107358 

TABLE 4 

I 




(I) 



Ex. 


Ri 


CR3R4 


R5 


R6 


M.p.'C 


89 


5-nPrO 


cyclohexane 


2-MeO 


4-MeO 


139 


90 


5-nPrO 


4,4-dimcthyl 
cyclohexane 


2~MeO 


4-MeO 


158 


91 


5-iPrO 


4,4-dimethyI 
cyclohexane 


2-MeO 


4-MeO 


154 


92 


O-CH2-0 


cyclohexane 


2-MeO 


4-MeO 


155 



5 



EXAMPLE93 

5-Acetoxy-l-(2,4-dimethoxybenzenesulfonyI)-3-spirocyclohexaneindol- 
2-one 

0.5 g of the compound prepared in Example 88, 2.5 ml of isopropenyl acetate 
10 and 0.165 g of potassium carbonate in 2.5 ml of toluene and 0.3 ml of DMF are 
heated at about 65*C for IS houis. After cooling, 10 ml of water and 15 ml of ethyl 
acetate are added and the organic phase is decanted, washed with water, dried over 
magnesium sulfate and concentrated under reduced pressure. 0.51 g of the 
expected compound, containing 0.5 mol of cyclohexane, is isolated by 
15 ciystallization from a cyclohexane/ethyl acetate mixture. 
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EXAMPLE 94 

l-(2,4-Dimethoxybcazencsulfonyl)-5-(2-hydroxycthoxy)-3- 
5 spirocyclohcxaneindol-2-one 

0.5 g of the compound prepared in Example 88, 0.5 g of ethylene carbonate 
and 0.272 g of anhydrous potassium carbonate in 1.25 ml of DMF are heated at 
about 70'C for 40 hours. After cooling, 10 ml of water and 15 ml of ethyl acetate 
are added and the organic phase is decanted, washed with water, dried over 
10 magnesium sulfate and concentrated under reduced pressure. The oily residue is 
chromatographcd on a silica column using a cycIohexane/AcOEt mixture (70/30; 
v/v) as the eluent to give 0.5 g of the expected product, which is recrystallized 
from a heptane/DCM mixture. 

M.p. = 170*C. 

15 

EXAMPLE 95 

5-(2-Dimethylaminoethoxy)-l-(2,4-diraethoxybenzenesulfonyl)-3- 
spirocyclohexaneindol-2-one 

0.6 g of the compound prepared in Example 88 is heated at about 40*C for 16 
20 hours, under an inert atmosphere, with 0.32 g of N,N-dimethyl(2- 
chioroethylamine) and 1.76 g of cesium carbonate in 7.2 ml of acetone and 2.4 ml 
of DMF. The salts are filtered off and 20 ml of water and 20 ml of AcOEt are 
added to the filtrate. The organic phase is decanted, washed with water, dried over 
magnesium sulfate and concentrated under reduced pressure. The residue is 
25 chromatographed on silica using a DCM/MeOH mixture (9/1; v/v) as the eluent to 
give 0.6 g of the expected product, which is recrystallized from a cyclohexane/iso 
ether mixture. 

M.p. = 122»C. 

30 EXAMPLE 96 

5-Chloro-l-(2,4-dimethoxybenzenesulfonyl)-3-(spiropiperidine-4)indol- 

2-one 

This reaction is performed according to J. Org. Chem., 1984, 49, 2795-2799. 
0.75 g of l~ehloroethyl chloroforraate is added at 0*C to a solution of 1.31 g of the 
35 compound described in Example 73 and 0.32 g of 1,8-bis- 
dimethylaminonaphthalene in 22 ml of 1,2-dichloroethane. The mixture is 
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refluxcd for about 20 minutes and concentrated under reduced pressure to a 
volume of about 10 ml, and 22 ml of methanol arc then added. After rcfluxing for 
50 minutes, the reaction medium is concentrated under reduced pressure and the 
residue is chroraatographcd on a silica column using a DCM/McOH mixture (95/5; 
v/v) as the eluent. 1.16 g of the expected product arc isolated and recrystallizcd 
from a mixture of cyciohcxane and ethyl acetate. 
M.p. = 172'C. 

EXAMPLE 97 

3-(N-Acetylspiropiperidine-4)-5-chloro-l-(2,4- 
dimethoxybenzenesulfonyI)indol-2-one 

0.086 ml of acetyl chloride is added to a solution, cooled to about 0*C, of 
0.35 g of the compound prepared in the previous Example and 0.23 ml of 
triethylaminc in 5 ml of DCM. The mixture is stirred for one hour at 20*C, 5 ml of 
water arc added, the organic phase is decanted, washed with water, dried over 
magnesium sulfate and concentrated under reduced pressure and the residue is 
chromatographed on a silica column using a DCM/MeOH mixture (99/1; v/v) as 
the eluent. 0.29 g of the expected product is isolated in the form of the 
hemihydrate. 

M.p. = 107*C. 

EXAMPLE 98 

5-Chloro-l-(2,4-dimethoxybenzenesulfonyl)-3-(N- 
methoxycarbonylspiropiperidine-4)indoI-2-one 

This compound is prepared from the one obtained in Example 96 by 
reaction with methyl chloroformate. 

M.p.= 147*C. 

EXAMPLE 99 

l-(3,4-Dimethoxybenzenesulfonyl)-5-propionamido-3- 
spirocyclohexaneindol-2-one 

A solution of 0.144 g of propionyl chloride in 3 ml of DCM is added to a 
solution, cooled to about 0*C, of 0.5 g of the compound described in Example 13 
and 0.167 ml of triethylamine in 10 ml of DCM. The mixture is stirred for 2 hours 
at 20*C, 20 ml of water are then added and the organic phase is decanted, washed 
with water, dried over magnesium sulfate and concentrated under reduced 
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pressure. 0.5 g of the expected product is isolated after rccrystalUzation from a 
heptane/ AcOEt mixture (95/5; v/v). 
M.p. = 158*C. 

5 EXAMPLE 100 

l-(3,4-Diniethoxybenzenesulfonyl)-5-(N-methylureido)-3- 
spirocyclohcxaneindol-2~one 

0.15 g of methyl isocyanate is added to a solution, cooled to about 0*C, of 
0.5 g of the compound described in Example 13 in 10 ml of DCM. After stirring 
10 for about 16 hours at RT, 20 m! of water are added and the organic phase is 
decanted, washed with water, dried over magnesium sulfate and concentrated 
under reduced pressure. 0.5 g of the expected product is isolated after 
rccrystalUzation from a mixture of heptane and ethyl acetate. 

M.p. = 214*C. 

15 The compound described in the following Example is prepared in the same 

manner. 

EXAMPLE 101 

l-(3,4-Dimethoxybenzenesulfonyl)-5-(N-phenyIureido)-3- 
20 spirocyclohexaneindoi-2-one 
M.p. = 124*C. 

EXAMPLE 102 

5-Dimethylamino-l-(2,4-dimethoxybenzenesulfonyl)-3- 
25 spirocyclohexaneindol-2-one 

A mixture of 0.5 g of the compound described in Example 68 with 0.5 ml 
of a 35% solution of formaldehyde and 0.12 g of sodium cyanoborohydride in 10 
ml of acetonitrile is stined at RT, under a nitrogen atmosphere, and the pH is 
adjusted to about 6.5 with a few drops of acetic acid. After 48 hours at 20*C, the 
30 solvent is evaporated off under reduced pressure and 20 ml of an approximately 2 
N aqueous solution of sodium hydroxide and 20 ml of DCM are added. The 
organic phase is decanted, washed with water and dried over magnesium sulfate 
and the solvent is evaporated off under reduced pressure. The residue is 
chromatographed on a silica column using a cyclohexane/ethyl acetate mixture 
35 (80/20; v/v) as the eluent. 0.27 g of the expected product is isolated. 
M.p. = 167«C. 
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EXAMPLE 103 

l-(2,4-Dimcthoxybcnzcncsulfonyl)-5-cthyIthio-3- 
spirocyclohcxaneindlol-2-onc 

This compound is prepared according to J. Chcm. Soc, Chcm. Commun., 
5 1980, 16, 756. A mixture of 2.95 g of diethyl disulfide and 0.386 g of isopentyl 
nitrite is heated to about 80*C, under an inert atmosphere, and 0.8 g of the 
compound prepared in Example 68 is added. The medium is stirred for one hour at 
80'C and then concentrated under reduced pressure. The residue is 
chromatographed on a silica column using a DCM/cyclohexane mixture (80/20; 
10 v/v) as the eluent. The expected product is isolated after crystallization from 
cyclohexane. 

M.p. = 123'C. 

EXAMPLE 104 

15 5-Chloro-l-[4-(dimethylaminomethylcarboxamido)-2- 
methoxybeTJZenesulfonyl]-3-spirocyclohexaneindol-2-one 

A) 5-Chioro-l-[4-(chloromethyIcarboxamido)-2- 
methoxybenzenesuifonyl]-3-spirocyclohexaneindol-2-one 

0.2 g of the compound prepared in Example 2 is placed in 4 ml of DCM 
20 and 0.5 g of TEA at RT and 0.1 g of chloroacetyl chloride is added. After stirring 
for 20 hours at RT, the mixture is concentrated under vacuum. The concentrate is 
extracted with ethyl acetate, the extract is washed with water and a solution of 
sodium carbonate and the residue is then chromatographed on silica using a 
mixture of DCM and AcOEt as the eluent to give 0.15 g of the expected product. 

25 

B) 5-Ghloro- 1 - [4-(dimethy laminomethy lcarboxamido)-2- 
methoxybenzenesulfonyl]-3-spirocyclohexaneindol-2-one 

The compound obtained in the previous step (150 mg) is stirred at RT for 
20 hours in 20 ml of a 33% solution of dimethylamine in ethanol. Extraction is 
30 carried out with AcOEt and the extract is washed with N sodium hydroxide and 
then water. The residue is chromatographed on silica using AcOEt as the eluent to 
give 0.025 g of the expected product. 

M.p. = 173»C. 
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EXAMPLE 105 

l-.[4-(4-Sulfamoylphcnylcarboxamido)-2-mcthoxybcnzcncsulfonyl]-5- 
chloro-3-spirocyclohcxancindol-2-onc 

4-Chlorosulfonylbcnzoyl chloride is prepared according to Chem. Ber., 
5 1941,271. 

0.2 g of the compound prepared in Example 2 is brought into contact with 
0.5 g of TEA in 5 ml of DCM; 0.13 g of 4-chlorosuIfonylbenzoyl chloride is 
added and the mixture is stirred for 20 hours at RT. It is concentrated under 
vacuum, the concentrate is taken up in THF. and 10 ml of aqueous ammonia are 
10 added. Stirring is continued for a further 20 hours at RT and the mixture is 
concentrated under vacuum. The residue is extracted with ether and the extract is 
washed with water, dried over sodium sulfate and then chromatographed on silica 
using AcOEt as the eluent to give the expected product. 

M.p. = 238-242»C after recrystallization from AcOEt. 

15 

EXAMPLE 106 

l-[4-(3-Sulfamoylphenylcarboxamido)-2-methoxybenzenesuifonyl]-5- 
chIoro-3-spirocyclohexaneindol-2-one 

A) 3-ChlorosuifonylbenzoyI chloride 

20 This compound is prepared according to patent US 3 290 370. 11 g of 

chiorosulfonic acid are heated to 60'C and 8 g of phenylchloroform arc added 
dropwise. After heating for 2 hours at 130*C, the mixture is distilled to give 1 g of 
the expected product. 

B.p. = 120-125'C under 0.5 mm Hg. 

25 

B) l-[4-(3-Sulfamoylphenyicarboxamido)-2-methoxybenzenesulfonyl]- 
5-chloro-3-spirocyclohexancindol-2-one 

210 mg of the compound prepared in Example 2 are placed in 10 ml of 
DCM with 220 mg of the compound obtained in the previous step and 200 mg of 

30 TEA, the mixture is stirred overnight and the solvents arc then evaporated off 
under vacuum. The residue is taken up in 20 ml of THF and 20 ml of aqueous 
ammonia and the mixture is stirred for 6 hours at RT. The solvents are driven off 
under vacuum and the residue is then taken up in AcOEt and water. Extraction is 
carried out with AcOEt and the extract is washed with water and then 

35 chromatographed on silica using an AcOEt/cyclohexane mixture (50/50; v/v) as 
the cluent to give the expected product. 
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M.p. = 176*C. 
EXAMPLE 107 

l-[4-(2-Carboxyphcnylcarboxamido)-2-incthoxybcnzcncsulfonyl]-5- 
5 chloro-3-spirocyclohexaneindol-2-onc 

The preparation is carried out according to J. Hctcrocycl. Chicm., 1974, 
997-1000. 

A mixture containing 0.2 g of the compound prepared in Example 2 with 
0.5 ml of TEA and 160 mg of phthalic anhydride is stirred at 60*C for 3 hours. It is 
10 concentrated under vacuum and treated with normal hydrochloric acid. The 
precipitate formed is filtered off and treated with a 10% solution of sodium 
carbonate; a precipitate forms again, the aqueous phase is decanted and the 
precipitate is treated with 10% AcOH. The precipitate is filtered off and then 
washed with 10% AcOH followed by isopropyl ether and recrystallized from iso 
15 ether to give the expected product, 
m = 0.150 g. 
M.p. = 157-158*C. 

EXAMPLE 108 

20 l-[4-(Benzyloxymethylcarboxamido)-2-methoxybenzenesulfonyl]-5- 
chioro-3-spirocyclohexaneindol-2-one 

This compound is prepared by the procedure described in Example 3 by 
reacting benzyloxyacetyl chloride with the compound prepared in Example 2. 

M.p. = 143"C after recrystallization from iso ether. 

25 

EXAMPLE 109 

5-Chloro-l-(4-(hydroxymethylcarboxamido)-2- 
methoxybenzenesulfonyl]~3-spirocycIohexaneindol-2-one 

This compound is obtained by hydrogenating the compound prepared in 
30 the previous Example, under the pressure of a water column, in the presence of 5% 
palladium-on-charcpal in an EtOH/AcOEt mixture, 

M.p.=202*C. 
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5-Chloro-l-[4-(imidazol-l-ylphenylcarboxamido)-2- 
methoxybenzenesulfonyl]-3-spirocyclopentaneindol-2-one 
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A) Ethyl ester of 4-(imiclazol-l~yl)bcnzoic acid 

A mixture containing 35 g of 4-fluorobcnzoyl chioridc in 50 mi of 100 
cthanol is rcfluxcd for 15 minutes. 35 g of the ethyl ester of 4-fluorobenzoic acid 
obtained arc mixed with 22 g of imidazole and 61 g of potassium carbonate in 35 
ml of DMSO. The mixture is heated for 18 hours at 120-130*C and 500 ml of iced 
water arc then added. A precipitate forms and the expected product crystallizes 
from iso ether. 

M.p. = 98*C. 

B) Imidazol-1-ylbenzoyl chloride 

5 g of the ester obtained in step A arc refluxcd for 2 hours in 20 ml of water 
and 20 ml of sodium hydroxide solution. The reaction medium is washed with 
ether and then acidified (pH 2) with concentrated hydrochloric acid. The 
precipitate formed is filtered off and then washed with iso ether. 5 g of the acid 
obtained are brought to the reflux temperature in 35 ml of thionyl chloride. The 
precipitate formed is filtered off and then washed with iso ether to give the 
expected acid chloride. 

M.p, = 243*C. 

C) 5-Chloro-l-[4-(imidazol-l-ylphenylcarboxamido)-2- 
methoxybcnzenesulfonyl]-3-spirocyclopentaneindol-2-one 

A mixture containing 210 mg of the compound prepared in Example 2 and 
200 mg of the acid chloride prepared in step B in 10 ml of DCM and 1.5 ml of 
TEA is stirred at RT for 1 h and then refluxcd for 3 hours. The reaction medium is 
extracted with DCM and then washed with water and an aqueous solution of 
sodium hydroxide. After evaporation of the solvents, the residue is 
chromatographed on silica using a DCM/ methanol mixture as the eluent. The 
expected product is recrystallized from iso ether. 

m = 0.010 g. 

M.p. = 145*C. 

EXAMPLE 111 

5-Chloro- 1 - [2-methoxy-4-(phenoxycarboxamido)benzenesulfonyl]-3- 
spirocyclohexaneindol-2-one 

This compound is prepared by reacting phenyl chloroformate with the 
compound prepared in Example 2. 
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M.p. = 209*C after rccrystallization from iso ether. 
EXAMPLE 112 

5-Chloro-l-[4-(N-methylurcido)-2-methoxybenzencsulfonyl]-3- 
spirocyclohexaneindoI-2-onc 

140 mg of the compound obtained in the previous Example arc mixed with 
5 ml of ethanol, 5 ml of DCM and 5 ml of a 33% solution of methylamine in 
ethanol. After one hour at RT, the solvents arc driven off and the residue is then 
chromatographed on silica using a DCM/MeOH mixture as the eluent. The product 
obtained is rccrystallized from iso ether. 

M.p. = 254»C. 

EXAMPLE 113 

5-Chloro-l-(2-methoxy-4-uTeidobenzenesulfonyl)-3- 
spirocyclohexaneindol-2-one 

A mixture containing 200 mg of the compound prepared in Example 111 
with 5 ml of 20% aqueous ammonia, 5 ml of ethanol and 5 ml of DCM is stirred 
for 1 hour at RT. After filtration of the reaction medium and evaporation of the 
solvents, the expected product is crystallized from iso ether. 

M.p. = 228-C. 

EXAMPLE 114 

5-Chloro-l-[4-(N-o-tolylureido)-2-methoxy]-3~ 
spirocyclohexaneindoI-2-one 

A mixture containing 250 mg of the compound prepared in Example 2, 10 
ml of xylene and 80 mg of orthotoluyi isocyanate is refluxed for 18 hours. A white 
precipitate forms and is filtered off. The reaction medium is extracted with ether 
and the extract is washed with water and then chromatographed on silica using a 
DCM/MeOH mixture as the eluent. The expected product crystallizes from iso 
ether. 

M.p. = 182*C. 

EXAMPLE 115 

Benzyl 4-(5-methoxy-2-oxo-3-spirocyclohcxaneindol-l-yl)sulfonyl- 
3-methoxybenzoate 
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60 mg of sodium hydride arc poured in small portions into a mixture 
containing 500 mg of 3-spirocyclohcxanc-5-mcthoxyindol~2-onc in 50 ml of 
THF. After 30 minutes at RT, 800 mg of benzyl 3-mcthoxy-4-chlorosulfonyl- 
benzoate chloride arc added and the mixture is stirred for 2 hours at RT. The 
medium is concentrated and taken up in AcOEt and the mixture is washed with 
water, dried over sodium sulfate and concentrated. The residue is chromatographed 
on silica using DCM as the cluent. 
NMR (at 250 MHz in DMSO): 
1.2-1.8 ppm : lOH : cyclohexyl 
3.6 ppm and 3.8 ppm : 2 x 3H : 2 x OCH3 
5.4 ppm : 2H : CO2-CH2-C6H5 
6.8-8.2 ppm : IIH : aromatic protons 

EXAMPLE 116 

4- (3-Spirocyclohexane-5-methoxy-2-oxoindol-l-yl)sulfonyl-3- 
methoxybenzoic acid 

600 mg of the compound prepared in the previous Example are placed in 
50 ml of AcOEt and hydrogenated at RT and atmospheric pressure in the presence 
of 140 mg of palladium-on-charcoal to give 310 mg of the expected acid, which 
is recrystallized from a hexane/ ethanol mixture (70/30; v/v), 

M.p. = 210*C. 

EXAMPLE 117 

5- Ch!oro-l-[4-(N-(ethoxycarbonylmethyl)carbamoyl)-2-methoxy]-3- 
spirocyclohexaneindoi-2-one 

450 mg of ethyl glycinatc hydrochloride in 20 rag of sodium methyiate are 
placed in methanol. 200 mg of the compound described in Example 60 in 50 ml of 
DCM are added and the mixture is stirred at RT for 48 hours. It is extracted with 
DCM and the extract is washed with water, dried, concentrated and then 
chromatographed on silica using DCM/MeOH (99.5/0.5; v/v) as the eluent. 

M.p. = I64*C. 

EXAMPLE 118 

l-(4-Carbamoyl-2-methoxybenzenesulfonyl)-5-chloro-3- 
spirocyclohexaneindol-2-one 
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300 mg of the compound described in Example 60 arc mixed with 5 ml of 
30% aqueous ammonia, 10 ml of ethanol and 10 ml of DCM. After 1 hour at RT, 
the mixture is concentrated and extracted with DCM and the extract is washed with 
water, dried, concentrated and then chromatographed on silica using DCM/McOH 
(99/1; v/v) as the elucnt to give 109 mg of the expected product. 

M.p. = 160*C. 

EXAMPLE 119 

5-ChIoro-l-[2-inethoxy-4-(N-(2~methoxycarbonylethyl)carbamoyl)]- 
3-spirocyciohexaneindol-2-one 

A mixture comprising 320 mg of the compound described in Example 60 
and 2 g of methyl aminobispropionate in 30 ml of tetramethylbenzene is refluxed 
for 30 minutes. It is extracted with AcOEt and the extract is washed with a 1 N 
solution of hydrochloric acid, dried over sodium sulfate and concentrated. The 
residue is chromatographed on silica using DCM/MeOH (99/1; y/v) as the eluent 
to give 100 mg of the expected product. 

M.p.= 147*C. 

EXAMPLE 120 

l-[4-(3-(N-r-Boc)aminoazetidin-l-ylcarbonyl)-2- 
methoxybenzenesulfony!]-5-chloro-3-spirocyclohexaneindol-2-one 

A mixture containing 300 mg of the compound prepared in Example 60, 
900 mg of 3-(N-Boc)arainoazetidine, 1 ml of triethylamine, 10 ml of DCM and 
10 ml of methanol is stirred at RT for 1 hour. It is concentrated and extracted with 
ethyl acetate and the extract is washed with a 1 N solution of hydrochloric acid, 
dried over sodium sulfate and concentrated. The expected product is obtained after 
chromatography on silica using DCM/MeOH (99/1; v/v) as the eluent. 

M.p. = 136'C. 

EXAMPLE 121 

l-[4-(3-Aminoazetidin-l-ylcarbonyl)-2-methoxybenzenesulfonyl]-5- 
chloro-3-spirocyclohexaneindol-2-one 

A mixture containing 160 mg of the compound prepared in the previous 
Example and 3 ml of TFA in 10 ml of DGM is stirred for 30 minutes at RT. The 
reaction medium is concentrated and crystallized from iso ether and the crystals are 
filtered off and dried. The product obtained is dissolved in 10 ml of vi^ater and then 
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10 ml of 1 N sodium hydroxide; the solution is extracted with DCM and the 
extract is washed with water, dried over sodium sulfate and concentrated. The 
expected product is obtained after chromatography on silica using DCM/MeOH 
(96/4; v/v) as the clucnt. 
M.p. = 145*C. 

EXAMPLE 122 

5-Ethoxy-l-[4-(3-dimcthylaminopropoxy)-3- 
methoxybenzenesulfonyl]-3-spirocyclohexaneindol-2-one hydrochloride 

A) 5-Ethoxy- 1 - [4-(3-bromopropoxy)-3-methoxybcnzenesulfonyl]-3- 
spirocyclohexaneindol-2-one 

A mixture containing 0.5 g of 5-ethoxy-3-spirocyclohexaneindol-2-one, 
5 ml of THF and 0.07 g of sodium hydride is stirred at 20*C for 15 minutes, 1.65 g 
of 4-(3-bromopropoxy)-3-methoxybenzenesulfonyl chloride are then added and 
the resulting mixture is stirred for 20 hours at RT. It is concentrated under vacuum 
and extracted with ether and the extract is washed with water and then a 10% 
solution of sodium carbonate. The expected product crystallizes firom pentane and 
is then recrystallizcd from iso ether. 

M.p. = 114-118*C. 

B) 5-Ethoxy-l-[4-(3-dimethylaminopropoxy)-3- 
methoxybenzenesulfonyl]-3-spirocyclohexaneindol-2-one hydrochloride 

The compound obtained in the previous step is mixed with 7.5 g of a 33% 
solution of dimethylamine in ethanol and placed in 10 ml of THF. After stirring for 
3 hours, the mixture is concentrated under vacuum and taken up in 10 ml of water 
and the resulting mixture is extracted with ether. The ether phase is treated with 20 
ml of 2 N hydrochloric acid, after which solid potassium carbonate is added to 
render the solution alkaline to pH 9. The oil which precipitates is extracted with 
DOVI. The expected product crystallizes from ether. 

M.p. = 135~138*C. 

EXAMPLE 123 

l-[4-Aminosulfonamido-2-methoxybenzenesulfony]-5-chloro-3- 
spirocyclohexaneindol-2-one 

0.3 g of the compound prepared in Example 2 is placed in 4 ml of DCM in 
the presence of 0.5 g of TEA, and 0.3 g of aminosulfonyl chloride, prepared 
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according to Chem. Bcr., 1958, 91, 1339-1341, is added. After stirring for 2 days 
at RT, the medium is concentrated under vacuum and extracted witli ether and the 
extract is washed with water. After drying, the residue is chromatographcd on 
silica using DCM and then AcOEt as the clucnt to give the expected product, 
5 which crystallizes from ether. 

M.p. = 205-208*C. 

EXAMPLES 124 and 125 

l-(4-Dimethylamino-2-methoxybenzenesulfonyl)-5-methoxy-3- 
10 spirocyclohexaneindoI-2-one and l-(4-methylamino-2- 

methoxybenzenesulfonyl)-5-methoxy-3-spirocyclohexaneindol-2-one 

500 mg of l-(4-amino-2-methoxybenzencsulfonyl)-5-methoxy-3- 
spirocyclohexaneindol-2-one are mixed with 1 mi of a 37% aqueous solution of 
formaldehyde, 10 ml of acetonitrile and 430 mg of sodium cyanoborohydride, and 
15 0.12 ml of acetic acid is then added. The temperature of the medium rises and the 
medium is cooled in an ice bath. Two products of different polarity are formed in 
succession. 1 ml of an aqueous solution of formaldehyde, 300 mg of sodium 
cyanoborohydride and 0.12 ml of acetic acid are added to the medium. The 
mixture is stirred for 1 and a half hours, poured into iced water and then extracted 
20 with AcOEt. The extract is washed with water, dried and concentrated to give 2 
products, which are separated by chromatography on silica using DCM/AcOEt 
(98/2; v/v) as the eluent. 

M.p. = 210*C (Ex. 124). 

M.p. = 170»C(Ex. 125). 

25 
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Unless indicated otherwise, the substitucnt R6 is in the 4-position and m = 1. 
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2-MeO I EtO-CO-CH20- I 



The NMR spectra arc run in DMSO at 200 MHz. 

NMR of Example 161: 
5 1 .3-1.8 ppm : lOH : cyclohexyl 

3.5 ppm : 3H : OCH3 

5.3 ppm : 2H : O-CH2-C6H5 
7.2-8.2 ppm : IIH : aromatic protons 

10 NMR of Example 171: 
1.15 ppm :3H:CH3 
1.19-2 ppm : lOH : cyclohexyl 

3.6 ppm : 3H : OCH3 

4 ppm : 2H : OCH2-CH3 
15 6.7-8.2 ppm : 6H : aromatic protons 

NMR of Example 200: 
1-2.2 ppm : 16H : cyclohexyl + 2CH3 
3ppm:3H:NCH3 
20 4-4.4 ppm : 6H : aromatic protons 
6.8-8.2 ppm : 6H : aromatic protons 

A resolution of the signals is observed; this is associated with the amide 
isomerism. 

25 

EXAMPLE 210 

l-(4-Benzyloxy-^2-mcthoxybcnzencsulfonyl)-5-ethoxy-3- 
spirocyclohexaneindol-2-one 

A) Potassium 4-benzyloxy-2-methoxybenzenesulfonate 
30 This preparation is carried out according to K. Hofmann et al., Liebigs Ann. 

Chem., 1982, 282-297. 

10.5 g of 4-benzyloxy-2-methoxybenzenc are mixed at 5*C with 30 ml of 
DCM, and 8 ml of trimcthylsilyl chlorosulfonate in 30 ml of DCM are added over 
15 minutes at a temperature between 5 and lO'G; after stirring for 15 minutes, 50 g 
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of ice arc added. The mixture is washed with ethyl ether, treated with potassium 
hydrogcncarbonatc and then concentrated under vacuum. After drying, the residue 
is taken up in 150 ml of methanol. The insoluble material is filtered off at the boil 
and the expected compound then crystallizes at 5'C. 
5 M.p. > 300*C. 

The structure of the compound is confirmed by analysis of the NMR 
spectrum. 

B) 4-Bcnzyloxy-2-mcthoxybenzenesulfonyl chloride 

10 2.8 g of the compound prepared in the previous Example are mixed with 30 

ml of POCI3 and the mixture is refluxed for 3 hours. It is concentrated under 
vacuum, treated with 20 g of ice and extracted with ethyl ether and the extract is 
washed with 30 ml of N sodium hydroxide and then water. The medium is 
concentrated and the oil obtained is then triturated in 30 ml of iso ether. The 

15 expected product (0.7 g) crystallizes. 
M.p. = 95*C. 

C) l-(4-Benzyloxy-2-methoxybenzenesulfonyl)-5-ethoxy-3- 
spirocyclohexaneindol-2-one 

20 This compound is prepared by the usual procedure. It crystallizes from iso 

ether. 

M.p. = 135'C. 

The structure of the compound is verified by analysis of the NMR spectrum 
in 2 dimensions (NOESY: Nuclear Overhauser Effect Spectroscopy). 
25 The compound of the next Example is subsequently prepared by 

debenzylation. 

EXAMPLE 211 

5-Ethoxy-l-(4-hydroxy-2-methoxybenzenesulfonyl)-3- 
30 spirocyclohexaneindol-2-one 
M.p. = 209*C. 
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CLAIMS 

1 . A compound of the formula 

I 




(I) 



5 (R6)m 
in which 

- Ri and R2 are each independently a hydrogen, a hydroxy, a C1-C4-O)- 
halogenoalkoxy, a halogen, a Ci-C4-alkyl, a trifluoromethyl, a Cj-Cy- 

10 alkoxy, a Ci-C4-polyhalogenoalkoxy, a C2-C4-(o-hydroxyalkoxy, an O)- 
methoxyalkoxy in which the alkyl is C2-C4, a C2-C4-0)-aminoalkoxy which 
is free or substituted by one or two Cx-C4-alkyls, a C3-C7-cycloalkoxy; a 
cycloalkylmethoxy in which the cycloalkyl is C3-C7-, a phenoxy; a benzyloxy, 
a Ci-C4-alkylthio; a phenylthio; a nitro; an amino which is free or substituted 

15 by one or two Ci-C4-alkyIs; a cyano; a Ci-C4-acyl; a Ci-C4-acyloxy; a 
Ci-C4-alkylsulfonamido; a phenylsulfonamido; a Ci-C4-aIkylamido; a C^- 
C4-alkoxycarbonylamino; a ureido which is unsubstituted or substituted by a 
phenyl or by one or two Ci-C4-alkyls; 

- R3 and R4 are each independently a Cj-Cg-alkyl, a C3-C7-cycloalkyl, a 
20 phenyl, a benzyl, a cycloalkylmethyl in which the cycloalkyl is C3-C7. 

or 

- R3 and R4 together form a group -(CH2)pX(CH2)q-; 
or 

- R3 and R4, together with the carbon to which they are bonded, form an 
25 optionally fused, saturated or unsaturated C3-C10 hydrocarbon ring which is 

unsubstituted or substituted by one or more Ci-Cy-alkyl groups or by a C3- 
C5-spirocycloalkyl ; 
or else 
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Rl and R4 each have one of the meanings indicated above and R2 is located in 
the 4-position of the indole and forms a group (CH2)3 with R3; 
R5 and arc each independently a hydrogen, a halogen, a Ci-Cy-alkyl, a 
trifluoromethyl, a cyano, a nitro, an amino which is free or substituted by one or 
two Cx-C7-alkyls; a hydroxyamino; a hydroxy; a carboxy; a group OR7; a 
group SR7; a Ci-Cy-acyl; a Ci-Cy-alkoxycarbonyl; a phcnoxycarbonyl; a 
benzyloxycarbonyl; a carbamoyl substituted by groups R'5 and R"5; a 
thiocarbamoyl which is free or substituted by one or two Ci-C7-alkyls; a 
sulfamoyl; an alkylsulfamoyl or dialkylsulfamoyl in which the alkyl is C1-C7; 
a group S02R'7; an alkylsulfonamido in which the alkyl is C1-C7; a group 
COR'7; a group NR8R9 or a group CO-NH-CH(Rio)-CORi2; if appropriate, 
the phenyl group forming part of the substituent R5 and/or R5 can be 
unsubstitutcd or monosubstituted or polysubstituted by a C]^-C7-alkyl, a 
trifluoromethyl, a methoxy, a halogen, a sulfamoyl, an alkylsulfamoyl in which 
the alkyl is C1-C7, a carboxy, an alkoxycarbonyi in which the alkyl is C1-C7, 
a Ci-C7-acyloxy or an imidazolyl; 

R'6 and R"6 are each independently hydrogen, a Ci-C7-alkyl which is 

unsubstitutcd or substituted by R'''^, a phenyl, a pyridyl, a methylpyridyl, a 
piperidin-4-yI or a mcthy!pipcridin-4-yl; or R'5 and R"5 form, with the 
nitrogen atom to which they are bonded, a heterocycle selected from piperazine 
or piperidine; 

R"'6 is a hydroxy, a cyano, a carboxy which is free or esterified by a C1-C7- 
alkyl or by a benzyl, a phenyl, a pyridyl, a methylpyridyl, an amino which is 
free or substituted by one or two Ci-C7-alkyls; 

R7 is a Ci-C7-alkyl, a phenyl, a benzyl, a C3-C7-cycloalkyl, a C2-C4- 
alkenyl, a Ci-C7-a)-halogenoalkyI, a Ci-C7-polyhalogenoalkyl, a C1-C7- 
acyl, a Ci-C7-(o-carboxyalkyl which is free or esterified by a Ci-C4-alkyl or 
by a benzyl, a C2-C7-{o-aminoalkyl in which the amino group is free, 
substituted by one or two Cx-C4-alkyls or in the form of an ammonium ion; 
R'7 is a pipcrazin-l-yl group which is unsubstitutcd or substituted in the 4- 
position by a group R"7, a piperidino group which is unsubstituted or 
substituted in the 4-position by a group R"'7, an azetidin-l-yl group which is 
unsubstituted or substituted in the 3-position by a group R"'7, a pyridyl group 
which is unsubstituted or substituted by a methyl; 
R"7 is a C]^-C4-a!kyl, a phenyl, a benzyl or a Ci-C4-acyl; 
R"'7 is R"7 or an amino which is free or carries a protecting group; 
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- Rg and R9 arc each independently a hydrogen, a Ci-Cv-alkyl, a phenyl or a 
benzyl; R9 can also be a Ci-Cy-acyl, a Ci-C7~thioalkyl, a 
cycloalkylcarbonyl in which the cycloalkyl is C3-C7, a cycloalkylthiocarbonyl 
in which the cycloalkyl is C3-C7, a Ci-C4-o>-aminoacyl, a €1-04-0)- 

5 hydroxyacyl, a Ci-C4-co~benzyloxyacyl, a phcnoxycarbonyl, a 
thienocarbonyl, a pyridylcarbonyl, a methylpyridylcarbonyl, a C1-C4- 
alkoxycarbonyl, a benzoyl, a group CO-CH(Rio)-NRiiR'ii, a group 
CH(Rio)C02Rii, a group (CH2)tCORi2, a group CO(CH2)tCORi2, a 
carbamoyl which is unsubstituted or substituted by a phenyl or by one or two 
10 C1-C4 alkyls; 

- m is 1 or, if R5 is a halogen, a Ci-C7-alkyl or a Ci-C7-alkoxy, m can also be 
2, 3 or 4, or else (R6)ni can be m substituents having different meanings 
selected from halogen, Ci~C7-alkyi and Ci-C7-alkoxy; 

- p and q arc each an integer, it being possible for their sum to vary from 3 to 6; 
15 - t is an integer which can vary from 1 to 5; 

- X is oxygen, sulfur or a group NRjSj 

- Rio is hydrogen, a Ci-C4-alkyl or a benzyl; 

- Rii and R'n are each independently hydrogen or a Ci-C4-alkyl; 

- R12 is a hydroxy, a Ci-C4-alkoxy or an amino which is unsubstituted or 
20 substituted by one or two Ci-C4-alkyls; 

- Ri3 is hydrogen, a Ci-C4-alkyl, a phenyl, a benzyl, a Ci-C4-acyl, a C1-C4- 
aikoxycarbonyl or a carbamoyl which is unsubstituted or substituted by one or 
two Ci-C4-alkyls; 

and its salts where appropriate. 
25 2. A compound of formula (I) according to claim 1 wherein Ri is a chlorine 
atom or an ethoxy group in the 5-position of the indole and R2 is hydrogen. 
3. A compound of formula (I) according to claim 1 wherein R3 and R4, 
together with the carbon to which they arc bonded, form a C3-C10 hydrocarbon 
ring. 

30 4. A compound of formula (I) according to claim 1 wherein R3 and R4, 
together with the carbon to which they are bonded, form a cyclohexane which is 
unsubstituted or substituted by one or two Ci-C7-alkyl groups or by a C3-C5- 
spirocycloalkyl, a cycloheptane, an adamantane or a tricyclo[5.2.1.02-6]dec-8- 
ene. 

35 5. compound of formula (I) wherein R3 and R4, together with the carbon to 
which they are bonded, form a piperidine-4 or N-methylpiperidine-4 ring. 
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6. A compound of formula (I) according to claim 1 wherein R5 and R5 arc each 

a mcthoxy. 

7. A compound of formula (I) according to claim 1 wherein R5 in the 2- 
position is a mcthoxy and R5 in the 4-position is a Ci-C7-acylamino, a C1-C4- 

5 dialkylureido or an alkoxycarbonylalkylcarbamoyl in which the alkyi groups are 
C1-C7. 

8. A compound of formula (I) according to claim 1 wherein Ri is in the 5- 

position and R2 is hydrogen. 

9. A compound according to claim 1 of the formula 

10 




COOH 



in which Rj, R2, R3, R4 and R5 are defined as indicated above for (f) in claim 1, 
and its functional derivatives. 
15 10. A compound according to claim 1 of the formula 

I 




NH2 
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in which R^, R2, R3, R4 and R5 arc defined as indicated above for (I) in claim 1, 
and its salts where approprieitc. 

11. A compound according to claim 1 of the formula 




OH 



in which Rx, R2, R3, R4 and R5 are defined as indicated above for (I) in claim 1, 
12. A compound according to claim 1 of the formula 




(XIO 



in which R3, R4, R5, Rg and m are defined as indicated above for (I) in claim 1. 
13. A compound according to claim 1 of the formula 
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(XIII) 



in which R^, R2, R5, Rg and m are defined as indicated above for (I) in claim 1. 
14. A method of preparing a compound (I) according to claim 1, characterized 
in that: 

a berizenesulfonyl halide of the formula 



Hal-S02-/^~V^^ 



10 in which R'5 and Ryi are respectively either R5 and Rg as defined above for (T), or 
precursor groups of R5 and Rg, is reacted with a 2-oxoindole disubstituted in the 
3-position, of the formula 




in which R'l and R'2 are respectively either Ri and R2 as defined for (I), or 
precursor groups of and R2, and R3 and R4 are as defined above for (T); and 
- either, if R'l = Ri, R'2 = R2, R'5 - R5 and Ryi = Rg, the resulting compound 

of formuia (I) is isolated; 
20 - or, if any one of the groups R'l, R'2, R'5 and Ryj is respectively a precursor 

group of Ri, R2, R5 and/or Rg, the compound obtained is subjected to a 
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subsequent treatment in order to prepare the compound of formula (I) by 
conversion of any one of the groups R'j, R'2, R'5 and Ryi to Rj, R2, R5 and Rg 
respectively. 
15. A compound of the formula 

5 




in which 

- Ri and R2 arc each independently a hydrogen, a hydroxy, a Ci-C^-oa- 
10 halogenoalkoxy, a halogen, a Ci-C4-alkyl, a trifluoromethyl, a Cir-C7- 

alkoxy, a Ci-C4-polyhalogenoalkoxy, a C2-C4-(»-hydroxyalkoxy, an (o- 
methoxyalkoxy in which the alkyl is C2-C4, a C2-C4-(o-aminoalkoxy which 
is free or substituted by one or two Cx-C4-alkyls, a C3-C7-cycloalkoxy, a 
cycloalkylmethoxy in which the cycloalkyi is C3-C7, a phenoxy, a benzyloxy, 

15 a Cj-C4-alkylthio, a phenylthio, a nitro, an amino which is free or substituted 
by one or two Cj^-C4-alkyls, a cyano, a Cj^-C4-acyl, a Ci-C4-acyloxy, a 
Ci-C4-aIkylsulfonamido, a phenylsulfonamido, a Ci-C4-alkylamido, a .C^- 
C4-alkoxycarbonylamino or a ureido which is unsubstituted or substituted by a 
phenyl or by one or two C][-C4-alkyls; and 

20 - R3 and R4, together with the carbon to which they are bonded, form 
. an adamantane, 

. an indane or a hexahydroindane which are unsubstituted or substituted by 
one or more Ci-C7-alkyI groups, 

a tricyclo[5.2.1.02-6]decane or a tricyclo[5.2.1.02-6]dec-8-ene which are 
25 unsubstituted or substituted by one or more Ci-C7-aIkyl groups, 

or 

a C4-C8 hydrocaibon ring substituted by one or more Ci-Cy-alkyl groups 
or by a C3-C5-spirocycIoalkyl; or else 

- R3 and R4 together form a group -(CH2)p-X(CH2)q- in which p and q are 

30 integers whose sum can vary from 3 to 6 and X is oxygen, sulfur or a group 
NR13, Ri3 being a phenyl, a benzyl, a Ci-C4-acyl, a Ci-C4-alkoxycarbonyl 
or a carbamoyl which is unsubstituted or substituted by one or two C1-C4- 
alkyls, 
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with the limitation that if CR3R4 is adamantane, Rj and R2 arc other than 

hydrogen. 

16. A compound of the formula 



- Ri is a hydroxy, a Ci-C4-oj-halogenoalkoxy, a halogen, a Ci-C4~alkyl, a 
trifluoromethyl, a Ci-C7-alkoxy, a Ci-C4-polyhalogenoalkoxy, a C2-C4-to 
-hydrcxyalkoxy, an to-methoxyalkoxy in which the alkyl is C2-C4, a C2-C4- 
(O~aminoalkoxy which is free or substituted by one or two Ci-C4-alkyIs, a 
C3-C7-cycloalkoxy, a cycloalkylmethoxy in which the cycloalkyl is C3-C7, a 
phenoxy, a benzyloxy, a Ci-C4-alkylthio, a phenylthio, a nitro, an amino 
which is free or substituted by one or two Ci-C4-alkyls, a cyano, a C1-C4- 
acyl, a Ci-C4-acyloxy, a Ci-C4-aIkylsulfonamido, a phenylsulfonamido, a 
Ci-C4-alkyIamido, a Ci-C4-alkoxycarbony!amino or a ureido which is 
unsubstituted or substituted by a phenyl or by one or two Cj-Cij-alkyls; 

- R3 and R4 together form a group -(CH2)pX(CH2)q -; 
or 

- R3 and R4, together with the carbon to which they are bonded, form an 
optionally fused, saturated or unsaturated C3-C10 hydrocarbon ring which is 
unsubstituted or substituted by one or more Ci-C7-alkyl groups or by a C3- 
C5-spirocycloalkyl; 

- p and q are each an integer, it being possible for their sum to vary from 3 to 6; 

- X is oxygen, sulfur or a group NR13; and 

- Ri3 is hydrogen, a Ci-C4-alkyl, a phenyl, a benzyl, a Ci-C4-acyl, a Ci~C4- 
alkoxycarbonyl or a carbamoyl which is unsubstituted or substituted by one or 
two Ci-C4-alkyls, 

with the limitation that 

- if Ri is methoxy, CR3R4 is other than a pyrrolidine-3 which is unsubstituted or 
N-substituted by a Ci-C4-alkyl, and if Rj is a halogen, CR3R4 is other than a 
pentane. 

17. A compound according to claim 16 in which Rj is ethoxy. 




in which 
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18. A compound of the fonnula 




SO2CI 



OAlk 



(III)' 



YRy 



5 in which 

- Alk is a Ci-C7-aikyl; 

- YisOorS;and 

- Ry is a C|-C7-alkyl, a C3-C7-cycloaikyl, a C2-C4-alkenyl, a Cj-Cy-O)- 
halogenoalkyl, a Ci-Cy-polyhalogcnoalkyl, a benzyl, a Cj-Cy-acyl or a Ci- 

10 C7-(o-carboxyalkyl esterified by a Ci-C4-alkyl or by a benzyl. 

19. Pharmaceutical composition in which a compound according to any one of 
claims 1 to 8 is present as the active principle. 

20. Phannaceutical composition in which a compound according to any one of 
claims 1 to 8 is present in association with another active principle. 
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